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sent back its data 
on Neptune, 
scientists turned 
to computer 
graphics for 
analysis and 
imaging, p. 58. 


Visualizing 
Environmental Change 


Also 
High-Speed Networks 


Mac Color Displays 


Japan Chases the 
Software Market 


The CalComp. 


Drawingboard 
Digitizer Kamily 


a 3. CalCompatibility. Supports over 50 major 
CAD and graphics software packages. AutoCAD, 
VersaCAD, Zenographics Mirage, and Ventura 
Publisher. Just to name a few. 


enna enna 4. Built-in reliability. CalComp'’s advanced 
Se technology reduces the number of electrical 
components. 


5. Warranty commitment. We back our 
DrawingBoard with a special five year war- 
ranty, too. 


With DrawingBoard you get a complete digitiz- 
ing system, including your choice of a 4 button 
cursor and pen stylus. Or a 16 button cursor 

instead. Plus power supply and cable. Combine 
all this with a low price. And there's only 


ry, 


one conclusion you can draw on. CalComp's 


T, Flexibility. Quick menu picking. Also high DrawingBoard digitizers. | 
resolution tracing and drawing. And selective Call us at 1-800-CALCOMP. Or write us at 
resolutions of up to 1,016 lines per inch. CalComp, P.O. Box 3250, Anaheim, CA 92803. 


2. Features users want most. Sleek, rugged, 

wedge shape. Convenient built-in stylus 

holder. Adjustable plane positions. Power on 

indicator. Removable template overlay holder. 

Color matched to most PCs and workstations. We draw on 


We draw on your imagination and DrawingBoard are trademarks of CalComp Inc. ROR 
Mirage and Autumn are trademarks of Zenographics. a, eq Om 
AutoCAD is a trademark of AutoDesk. 


VersaCAD is a trademark of VersaCAD Corporation. © 1988 CalComp Inc. 
Ventura Publisher is a trademark of Ventura Software, Inc. A Lockheed Company 


CIRCLE 4 ON INFORMATION CARD 


Matrox is the #1 supplier of graphics boards to work- 
Station manufacturers, worldwide...Apollo, Olivetti and IBM, 
to name just three. We've set the pace for 13 years. Now, you 
can put the same power and high resolution graphics into 


your Personal Workstation. 
Matrox PG Series of 
video control boards bring 
; true engineering workstation 

Personal Workstation Performance pa ance Sada PC AT 
or PS/2 system: ® High 
resolution: 1280 x 1024 or 
1024 x 768 with 16 or 256 
colors displayable ® Industry- 
leading 32-bit display list 
processor for instant zooms, 
pans and redraws ® 1.5 MByte 
on-board display list memory 
and support for EMS ® Display 
high resolution graphics and 
VGA on a single screen 
= Optional 3D processor for 
fast wire frame drawing and 
Shading ® Worldwide support 
and service. 


To maximize user produc- 
tivity, Matrox has developed 
peak-performance applica- 
tion software drivers for: 
AutoCAD 10, AutoSolid, 


Station, MS-Windows, 
X-Windows, plus dozens more. And we're committed to 
Supporting all new software, as it becomes available. 

Matrox. Maximum performance graphics solutions for 
your Personal Workstation. 


(av 1 -800- 3 re. 1 -4 3) O 3 1 etal cs Yi ; 


“In the highly competitive graphics board arena...Matrox stood alone at the top.” 
From a recent survey: senior engineering readers of Computer Design. 


In Canada: (514) 685-2630. AT and PS/2 are registered trademarks of International Business Machines Corporation. 
Software packages listed bear trademarks of their respective manufacturers. Matrox is a registered trademark of 


Matrox Electronic Systems Ltd. CGW:-WORK/1189 
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THE LEADER IN VIDEO MICROTECHNOLOGY 


TR L ASR TS 


THE MOST ADVANCED 
PC BASED 3-D MODELING 
& ANIMATION SOFTWARE, 
PUBS I a lies al | Loe aa cee aw ae 
HIGHEST PERFORMANCE 
RENDERING YOU CAN BUY. 


GEOMETRY COURTESY OF 
ENGINEERING SYSTEMS CORPORATION 
BATON ROUGE, LA 


GEOMETRY COURTESY OF 
ENGINEERING SYSTEMS CORPORATION 
BATON ROUGE, LA 

“FLYING LOGOS'’ IMAGE COURTESY OF 
HOMER AND ASSOCIATES 

HOLLYWOOD, CA 


7050 

GEOMETRY COURTESY OF CONVOY COURT 
ENGINEERING SYSTEMS CORPORATION 

BATON ROUGE, 
“PAL CING tet IMAGE COURTESY OF SAN DIEGO 
iL ae CALIFORNIA 
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COVER: This satellite image 

§ shows Yellowstone National 

Park as viewed from the 

southwest on September 8, 1988, 

near the end of that summer's 

3 Cevastating forest fires. The 
scene was created by TASC 

# UsINg Landsat Thematic 

| Mapper data and USGS Digital 

m™ Elevation Models. It was written 

| to film using a Cirrus 

laser image recorder. 


FRONT END FOCUS: Remote Sensing 
Curing No Ills and Global Change 


INPUT 36. All Eyes on Pianet Earth 
Downstream Data Scientists and research- 


ers are relying heavily on data 
gathered by remote sensing 
hee devices to help them study such 
environmental problems as oil 
spills and forest fires and moni- 
tor such impending global dan- 
gers as the greenhouse effect. 


News in Brief 


PRODUCT SPOTLIGHT 
In Focus Brings Color 


to LCD Panel By Miles Weiss 
and Greg Freiherr 


INDUSTRY 
Sizing Up Sensing 


PORTFOLIO 


World Class Software 
Simple Beauty 48 


Many analysts believe 
that America is currently win- 
ning the race over the Japa- 
nese in advanced graphics soft- 
ware development. But in the 
next decade, these analysts pre- 
dict this lead could shift. 

By Tom Kiely 


TECHNOLOGY 
Busting a Bottleneck 


_ 99 PRODUCTS 


113 RESOURCES 


58 The Final Frontier 69 Macintosh Color 
When the Voyager 2 Displays 

spacecraft flew past Neptune Thanks to market developments 
this past August, it sent back and new technologies, Apple 
120 OUTPUT a plethora of data to scientists Macintosh users have a wide se- 
who used image processing lection of color display systems. 
and computer graphics technol- But sifting through the options 
ogy to bring it all into focus. has never been more difficult. 
By Debra Rosenberg By Karen Moody Serlin 


117 EVENTS 


Information Overload 


85 SUBSCRIPTION CARD 
90 Digital Actors 
Generating a realistic hu- 
man form on a computer has 
long been a difficult task. One 
New York City-based production 
studio is taking an interesting 
approach to solving this prob- 
lem—using a mannequin and 
a 3D sonic digitizer. 
By Audrey Vasilopoulos 


103 READER SERVICE CARD 


118 ADVERTISERS’ INDEX 


119 SHOWCASE 
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TIGER File 
Digital Data 


Boone County, MO 


Transportation Data 
Sources 
Explanatior 
GBF/DIME File 
Extended GBF/DIME File 
1:100,000 DLG-3 Pile 


BOC Precensus Operations 


Screen image courtesy of the U.S. Census Bureau. 
Tek, Apollo, DEC, Silicon Graphics (SGI), and Sun 
are registered trademarks of Tektronix Inc., Apollo 
Computer Inc., Digital Equipment Corp., Silicon 
Graphics Inc., and Sun Microsystems Inc.., 
respectively. 


tronix, Inc. All rights reserved. 


Why the 
Census Bureau 


counts on Tek. 


The United States 
government will 
use Tektronix 3D 
graphics worksta- 
tions to complete 
the 1990 census. 


Sales engineer 
Kathy Archer pepe 


explains how 
Tek wona 
heated con- 
test for the 
multi-million 
dollar 
contract. 


“The Bureau of the Census will 
create detailed maps of every 
town and city in the United 
States for the 1990 census. 
They'll also update TIGER, the 
world's largest geographic data 
base, with vast amounts of new 
information. 

— This is obviously 

| ahuge, time- 

! consuming task. 
The Bureau Ceter- 


! workstations would 

| handle it most effi- 

F ciently, and issued 

 arequest for pro- 
 posals in early 

| 1988.” 

| An all-star cast. 
“Since this contract 


was worth millions of dollars — 


and substantial prestige—it 


brought out all of the majors. The 


list of potential vendors included 
names like Tektronix, Sun, 
Apollo, DEC, and Silicon 
Graphics.” 

Surviving the benchmarks. 
“We first documented specs 
and functions —several thou- 
sand pages worth. After that, we 
had to get past the benchmarks. 
‘A team of Census specialists 
supervised the tests, which 


ei 
Tektronix 
COMMITTED TO EXCELLENCE 
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mined that graphics 


covered graphics processing 
speed, compute power, editing 
functions, and so on. Teks 4335 
3D workstation passed two days 
of intense examination with 


high marks.” 


The right price. 
“Those of us surviving the 


benchmarks were then asked to 
submit best and final price bids. 
At this point, the competition 
hinged entirely on economics. 

It went down to the wire, but we 
were able to offer an unbeatable 
price for software, hardware and 
service. And on December 28, 
1988, the Bureau of the Census 
ordered 101 Tek 4335 graphics 
workstations, plus 80 high- 
resolution digitizing tablets.” 
See why Tek gets visible 
results. 

Tektronix offers the widest array 
of high-performance graphics 
products in the business. To 


learn how we can get results for 
you, Call 1-800-225-5434. VAR 


Visible 
Results 


inquiries 
welcome. 
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Curing No Disease 


M ost would agree with the following basic theorem: Companies 
offering products that do the best job of enhancing the quality of life of 
the consumer should ultimately be among those most likely to succeed. 
Likewise, most would accept the corollary: Vendors, particularly computer 
graphics developers, that best enable companies to design those products 
should, in turn, also be among the most successful. 


Therefore, it’s disappointing that some developers continue to introduce 
products without keeping these basic tenets in mind. In fact, when asked 
what solutions they are providing, many are at a loss to place their 

products in that context. Instead, they appear to be randomly pushing 
technology in all directions and offering little more than hollow claims 
of razzle-dazzle features, more MIPS, or a more complete product line. 


The problem can often be traced to flawed market research. Usually, 
developers will survey a sample of scientists, engineers, architects, or 
artists and ask them what new tools they need. Unfortunately, as Larry 
Smarr, director of the National Center for Supercomputing Applications 
(NCSA) at the University of Illinois in Urbana-Champaign, points out, 
“The whole process breaks down because the typical user isn’t familiar 
enough with computer capabilities to volunteer useful advice.” 


The alternative approach—to first educate users about the latest 
graphics capabilities and applications and then solicit opinions—isn’t 
practical for developers either. Most have neither the expertise to 
educate users about the full range of graphics technology nor the capital 
to carry them on the payroll solely for consulting purposes. 


One organization that does have the resources to carry out such an 
undertaking is the NCSA. This government-funded group has formed 
strategic alliances with vendors such as Apple, Sun, and Silicon 
Graphics to develop solutions to real problems. It serves as a national 
melting pot, inviting experts from various professions and showing 
them how progressive users in related and non-related fields make use of 
new computer technology. Says Smarr, “The reaction is typically, “We 
didn’t know they could do that. Well, if they can do that, I can do this.’ ” 


(Not coincidentally, one of CGW’s primary missions is the same: By 
examining new technologies and applications across the entire spectrum 
of professions, our aim is to help users from all disciplines borrow ideas 
and techniques freely from one another.) 


According to Smarr, the NCSA captures the ideas and synthesizes them 
into a coherent strategy for product development. By taking advantage 
of organizations such as the NCSA, developers can compete more 
effectively in the increasingly competitive domestic and international 
graphics market. Indeed, they can stop creating cures for no known 
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Phil LoPiccolo 
Editor 
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The fastest way to see what you think. 


Introducing the MultiSync Graphics Engine™ Board. Now when an idea pops into your head it 


pier) od won’t take long to pop up on screen. Because NEC’s MultiSyne Graphics Engine is the first graphics 
board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For instance, 
it can run Windows 3886 as much as four times faster. When used in conjunction with our accelerator software (purchased sep- 
arately), Presentation Manager applications run up to five times faster. What’s more, the MultiSyne Graphics Engine Board is 
compatible with VGA, Super VGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So, whether you’re a 
power user, professional designer or publisher, you can see your ideas on screen in world-class time. For technical details and 
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255. The 
MultiSyne Graphics Engine Board. When you’ve got tons of thoughts racing through your mind, it’s the fastest route from 


head to screen. 
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MultiSync is a registered trademark of NEC Home Electronics (USA) Inc. Graphies Engine is 

a trademark of NEC Home Electronics (USA) Inc. NEC is a registered trademark of NEC Cor- 
poration. Windows and Windows 886 are registered trademarks of Microsoft Corp. Presentation 
Manager is a trademark of the International Business Machines Corporation. 

© 1989 NEC Home Electronics (USA) Ine. 
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The Canon Color Laser Copier 
500 System and its digital image proc- 


essing technology are going to revolu- 


tionize the way you look at color 
communication. 

By converting originals into elec- 
tronic signals, Canon's exclusive tech- 
nology reproduces images with 256 
gradations per color at 400 dots per 


Enjoy easy extended payments with the Canon Credit Card 
eee ASK for details at participating Canon dealers and retailers 
canon usa Available only inU.S. © 1989 Canon USA. Inc 


inch. Clarity and definition comparable 
to professional printing. 

This unique digital technology 
also makes advanced new creative func- 
tions possible. Composing color layouts 
or combining multiple color originals 
can now be performed right at the 
copier. Copies from slides and negatives 
can also be reproduced instantly, with 


either a high resolution film scanner or 
a film projector. 


VIDEO DISC FILM 
VIDEO CAMERA PLAYER SCANNER 
MONITOR 
FILM PROJECTOR 


STILL VIDEO 
STILL VIDEO PLAYER 
CAMERA 


COMPUTER COLOR LASER COPIER 500 


CANON COLOR LASER COPIER SYSTEM 


And unlike any copier before, a 
revolutionary Intelligent Processing 
Unit gives the world’ first digital and 
analog interfacing capability. A 
breakthrough that allows you to pro- 
duce full color copies from almost any 
electronic image source, including video 
to computers, offering virtually limit- 
less possibilities for future applications. 


Whether you need an alternative 
to color printing, an on site photo 
processor or an electronic graphics 


studio, clearly no other copier can 


compare. 
To find out more call 


1-800-OK-CANON,, or write to 
Canon USA Inc., PO. Box 3900, 
Peoria, Illinois 61614. 


™ 


COLOR LASER COPIE: 
The Digital Difference. 
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Boatd Meeting 


CLIPPER GRAPHICS HIGH PERFORMANCE — 
GRAPHICS SUBSYSTEM SAVES YOU 
HUNDREDS OF DEVELOPMENT HOURS. 


CLIPPER GRAPHICS. . .A high performance graphics subsystem 

(not just a graphics board) provides high-end mainframe graphics 
functionality for PC’s and compatibles with our unique architecture 
once found only in high-end or stand-alone work station products. 
Our engineering, marketing, manufacturing and administrative talent, 
was the first to deliver display list capabilities to personal computers. 


If you design products for CAD/CAM, Simulation, Robotics, CAE, 
Publishing, and other technical fields that require intelligent, high 
performance graphics, then CLIPPER GRAPHICS is for you. 


CLIPPER GRAPHICS provides unmatched performance. . . high 
speed line draw, integer and floating point data types, 2D/3D 
transformations, picking, Bezier curves, hierarchical display lists, 
and much more. 


All this to minimize your development time and let you bring high 
performance products to the market with a competitive edge. 
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= Performance 5 to 20 times greater than 
similar products 
= Compatible with AT and 386, providing mainframe graphics 
capabilities. Choice of colors, and resolutions to 1280x1024. 
= An open architecture suitable for design of todays graphics 
applications, and built in functions ready for the future 
applications as well. 
¢ Standards: VDI/CGI, GKS, GEM, and CGA for easy software 
interchange. 
¢ CAD/CAM applications: AutoCAD, Computervision’s Personal 
Designer, VersaCAD, CADkey, DataCAD, and Micro CADAM, and 
Integraph’s Microstation to name a few. 
¢ Development tools: C-Library, PHLIP with over 200 graphics 
order codes, and HOOPS (an advanced 3D graphics 
programming interface). 
¢ Emulators: TEK 41XX and VT100. 


Put our team to work for you. Call now for more technical 
information and OEM product literature. 


Pixelworks, Inc. 

The High Performance Graphics Company 
7 Park Avenue, Hudson, NH 03051 603-880-1322 
800-247-2476 Telex: 910-240-0663 FAX 603-880-6558 


AutoCAD® is a registered trademark of Autodesk, Clipper Graphics of Pixelworks, Inc., HOOPS of Ithaca Software, Personal Designer™ 
of Computervision, VersaCAD™ of VersaCAD Corp., CADkey® of Micro Control Systems, MicroCADAM™ of CADAM, Inc., 
MicroStation™ of Bentley Systems, Inc 


Downstream Data 


tem for Industrial Design” (Au- 

gust), references [attributed to 
Bruce Jenkins at the technology 
assessment and market research 
firm, Daratech Inc.|] suggested that 
Alias Research had only experi- 
enced minimal success in the in- 
dustrial design markets because it 
“did not create a computer digital 
database that was useful as down- 
stream input to design and manu- 
facturing engineering.” 

This is wholly incorrect. Alias is 
the worldwide leader in 3D soft- 
ware for industrial design. Many 
of our customers are using Alias 
software to transfer their design 
concepts accurately for down- 
stream engineering, as Alias data 
can be easily transferred to a vari- 
ety of CAD/CAM and NC pack- 
ages. In fact, Bill Mason, the man- 
ager of technical projects for Volvo, 
considers Alias “one of the keys to 
communication between design 
and engineering” and “a tool we 
depend on.” Other Alias customers 
include Boeing, BMW, General 
Motors, Honda, Volkswagen, Su- 
baru, Motorola, Mitsubishi, Gener- 
al Electric, Samsung, Kraft, Ti- 
mex, and hundreds of others. 


i n the article “E&S Tailors Sys- 


J. Peter Goldie 
Product Marketing Manager, 
Alias Inc., Toronto, Canada 


I would like to respond to two sepa- 
rate points addressed by Mr. Gol- 
die. With regard to data transfer, 
both Alias and E&S recognize the 
importance of providing CAD data 
interfaces with their products. 
Alias stresses its ability to pass us- 
able data to a broad range of CAD 
systems, while E&S promotes the 
very tight links between CDRS ge- 
ometry models and the data for- 
mats of certain CAD systems. The 
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question of which approach is bet- 
ter, and how significant the differ- 
ences between the two vendors’ 
products really are, will be up to the 
marketplace to decide. 

With regard to success, Alias— 
with installations in more than 70 
percent of the world’s automakers 
and more than 200 other compa- 
nies that do product and package 
design—has clearly found wide ac- 
ceptance for its products. The com- 
pany’s total sales of around 300 
seats over the last four years, how- 
ever, reflect the restricted size of the 
niche it competes in—at least at 
current price levels, which for Alias 
average $100,000 per seat. And Ev- 
ans & Sutherland’s introduction of 
a competitive product at around 
twice this price does not appear 
likely to increase the potential mar- 
ket size. —Bruce Jenkins, vice pres- 
ident, Daratech 


Visualization Standards 

In the article on scientific visual- 
ization, “A Spectrum of Choices” 
(September), our scientific visual- 
ization package, Grafkit, was not 
mentioned. 

Also, there was no mention of 
standards in your article. Grafkit 
is based on GKS and has a CGM 
output format. These are stan- 
dards that are ANSI, ISO, and 
FIPS approved. In a networked en- 
vironment dominated by worksta- 
tions and X-terminals, consider- 
ations for standards will become 
essential to any graphics solution 
that requires information sharing. 

The recent RFP issued by the 
US Geologic survey is a precursor 
of things to come. Compliance to 
the GKS standard will determine 
who will be delivering graphics 
systems to the government. 

When Digital Equipment Corpo- 


ration announced its Integrated 
Visualization Environment pro- 
gram, SCO Inc. and Grafkit were 
with them. Grafkit did not need to 
add conformance to comply with 
Digital’s standards. In fact, it was 
the only solution to be fully com- 
pliant on the very first day of that 
program. 


Leslie Ross 

Marketing Administration 
SCO Inc. 

Louisville, CO 


Correction: 

In the SIGGRAPH ’89 report (Sep- 
tember) William Campbell of NA- 
SA’s Goddard Space Flight Center 
was misquoted as having said that 
“The Earth Observing System is 
currently collecting 6.5 terabytes 
of data every 32 hours.” In fact, ac- 
cording to Campbell, the Earth 
Observing System won’t be 
launched until 1996. He says his 
point was that we need to develop 
some radically new technology if 
we ever hope to sufficiently ana- 
lyze the increasing amount of sci- 
entific data that is being collected. 
For a further description of the 
problem and definition of the kind 
of intelligent database technology 
that is needed, see Campbell’s Out- 
put piece in this issue. 


We welcome your suggestions, 
comments, and questions. 
Please address letters to: 
Computer Graphics World 
One Technology Park Drive 


POB 987 

Westford, MA 01886 
FAX: (508) 692-0525 
MCI Mail: CGW 
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Better is 


The new 16” MultiSyne° 4D and 20" 5D both offer compatibility with 
a wide range of graphics boards and computer systems. 


NEC’s award-winning 


multiple frequency 


technology, now available 


in larger, digitally 
controlled, high-resolution 


color monitors. 


__ Both are optimized for the IBM PS/2, PC/AT/XT (and 100% compat- 


ibles) and the Macintosh II. Both offer a microprocessor-based digital 


control system for preset and custom graphics modes, automatic screen 


MultiSync is a registered trademark of NEC Home Electronics (USA) Inc 


Computers and Communications 


bigger. 


configuration and optimal image. And both give you great resolution— 


the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024. 


The main difference: one is for large ideas. The other, for extra- 


IBM PC/AT/XT and PS/2 are registered trademarks of the International Business Machines Corporation 


large. For literature, call 1-800-826-2255. For details, call NEC Home 


MAC Il is a registered trademark of Apple Computer, Inc 


Electronics (USA) Ine. 1-800-FONE-NEC. 


©1989 NEC Home Electronics (USA) Inc 
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Check out 
Hi's new DL series 


Large format, 
Big features, 
Small price. 


Eight-pen changer 


LCD user interface display 
One-year warranty 

Plot optimization 

“Quick scale’ feature 
Standard media up to 36” x48” 
Sizzling speed up to 40 ips 
High resolution of 0.0005 inch 


Roll-feed option 


INIRIRAIRI RAIS IA 


Scanner option 


1 Mb buffer option 


These are just some of the many 

standard features packed into HI’s new 

DMP-60 DL series of pen plotters. 

Based on the popular DMP-60 line, the 

new DL series delivers a blend of proven 

performance and state-of-the-art 
innovation. At a surprisingly 

low price. 


Top of the line, Heavy 
duty. Large format. 
Loaded with standard 
features. Priced as low 

as $4,895.* 


Check it out by calling 
1-800-444-3425 or 512-835-0900. 


HOUSTON 
INSTRUMENT. 


A DIVISION OF AMETEK 
8500 Cameron Road, Austin, TX 78753 


* U.S. suggested retail price. Subject to change. 
Houston Instrument is a trademark of AMETEK, Inc. 
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United States are busily consulting with their 

patent attorneys in the wake of a judgment 
handed down in the High Court of Justice in the Unit- 
ed Kingdom. On September 11, the court ruled that 
Spaceward Microsystems (London), in developing its 
Matisse painting system, had infringed upon four pat- 
ents that Quantel (Newbury, Berkshire, England) 
had acquired while developing its Paintbox and 
Graphics Paintbox systems. 

In reaching the judgment, the court validated, in 
their entirety, Quantel’s claims to Patent 625 and 
Patent 950. Patent 625 (December 1980) covers 
smooth line drawing, color mixing, and the pressure 
sensitive stylus. Patent 950 (January 1982) covers the 
concept of scrollable cut-outs, soft-edged stencils, 
painted stencils, and the double stencil. 

In addition, the court validated an amendment to 
Patent 950, which describes a stencil system using 
only two framestores and a feature for painting 
through a stencil mask. Eight of 13 claims in an 
amendment that covers a simpler type of painting 
system than the one described in Patent 625 were also 
found to be valid. 

The ruling came in spite of the fact that several 
computer graphics pioneers, including Dr. Alvy Ray 
Smith, Dr. James Blinn, and Lance Williams, testi- 
fied for the defense, which based its case on the prior 
use and obviousness of the technology. If Spaceward is 
unsuccessful in its appeal (which is likely to be heard 
within the next 18 months), the ruling would not only 
end Spaceward’s legal right to sell the Matisse system 
but could have an impact on the British computer 
graphics industry in general. 

“Since the ideas embodied in the patents were part 
of the general culture of the computer graphics com- 
munity in the late ’70s, the results of the recent court 
case will come as a shock to the computer graphics 
community,” said Robin Forrest, a professor at the 
University of East Anglia (Norwich, England) who 
served as an expert witness for the defense. 

“The patents cover both hardware and software im- 
plementations of fundamental techniques in comput- 
er graphics and do not specify a precise hardware im- 
plementation,” Forrest added, noting that these basic 
techniques are likely to be widely used in painting 
and image composition systems. Indeed, such com- 
monly used techniques as airbrushing and antialias- 
ing could infringe upon the patents. 

Although a court ruling in the UK does not directly 


1 number of computer graphics companies in the 
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Paint Patent Battle 


affect companies in the US, industry observers believe 
that if Spaceward is unsuccessful in its appeal, Quan- 
tel could be encouraged to try to enforce some similar 
paint patents it holds in the US. It’s a possibility that 
Quantel itself has not ruled out. 

The UK ruling surprised many in the US computer 
graphics community, but some said they feel Quantel 
would be less successful if it tried to enforce its paint 
patents in the US. “We would be shocked if they were 
able to succeed in the US. The patents are based on 
prior art and obvious technology,” said Tom Beams, 
president of Aurora (Redwood City, CA), a vendor of 
videographics equipment. 

Others, however, seemed more worried about the 
possibility. Indeed, few companies were willing to talk 
on the record about the ruling for fear they’d be tar- 
geted next by Quantel for a similar suit. Even those 
companies, however, say they are taking some com- 
fort in the hope that if Quantel does try to enforce its 
patents in the US, the threatened companies would 
band together to fight the effort. “I think Quantel would 
take companies on one at a time (if they pursued the 
patent),” said Beams. “But there would be a lot of 
rounding up of the wagons in America.” CGW 


Competing Font Standards 


Backed into a corner by a new agreement between 
Apple Computer and Microsoft, Adobe Systems 
(Mountain View, CA) announced at the September 
Seybold Conference that it would be publishing the 
complete specifications of its PostScript language 
Type 1 format fonts by the first quarter of 1990. The 
move could lead to lower-priced PostScript-compatible 
printers since printer makers will no longer have to 
license the technology from Adobe. 

Adobe’s announcement came one day after Apple 
and Microsoft announced a cross-licensing agreement 
that calls for Apple’s outline font technology to be in- 
cluded in future versions of Microsoft’s OS/2 Presenta- 
tion Manager. The agreement effectively broke Ado- 
be’s lock on the font market and in one fell swoop 
appeared to change Adobe’s image from that of a 
price-gouging monopoly to a sympathetic underdog. 

However, according to BIS CAP International (Nor- 
well, MA), it is not yet clear what the final impact of 
these new developments will be. For example, while 
the Apple/Microsoft agreement facilitates consistency 
across platforms, it also could reverse advances in 
standards already achieved by PostScript. CGW 
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Feeling the pinch of some slow summer sales, pioneering board maker 
Number Nine Cuts Number Nine (Cambridge, MA) has been forced to lay off some of its 
lis Staff Size personnel. Although the company would not confirm the number, 

reliable industry sources report the layoff may have affected as many as 
45 percent of the company’s approximately 63 employees. According to 
one source, this represents a crucial time for the company, which is now 
down to a critical core of people who will have to make some tough 
decisions in the months ahead. 

However, Number Nine’s director of marketing, Phil Parker, 
downplayed the significance of the layoff, saying it represented a mid- 
year adjustment that affected only non-essential personnel. The layoffs, 
he said, were necessary because the company had done some aggressive 
hiring in the first and second quarters of the year, which was followed 
by slow third quarter sales. In addition, he said, the late shipment date of 
the Pepper Prol1024 board was a factor. Nevertheless, he predicted the 
company would have a strong fourth quarter and remain profitable. 

According to industry analyst Jon Peddie of Peddie Associates 
(Oakland, CA), Number Nine’s troubles are symptomatic of the 
overpopulation of the board market. Vendors of higher-priced high- 
performance boards have been particularly troubled, he said, now that 
EGA boards are offering higher resolutions and 8514/A boards have 
emerged. And although he predicted the board market in general will 
continue to grow, he said the CAD segment of the market is flattening 
out. Most of the new growth, he said, will be driven by desktop 
publishing and Windows-based applications, which do not require 
graphics cards that are as sophisticated as those required in CAD 
applications. As a result, he said, “Companies that make sophisticated 
graphics cards are going to feel a change in the market and will have to 
make adjustments.” 


The introduction of the new IBM RT workstation that many had 
IBM RT Delay predicted would take place this fall appears to have been moved back. 

P According to IBM spokesperson Doug Delay, IBM is looking at a 
Fuels Speculation number of possible dates that range from later this year to early next 
year. While Delay would not confirm the suspicions, several analysts in 
the industry are suggesting IBM will hold off on the introduction until it 
has a full complement of software up and running on the machine. 
Ginny Ewell, an analyst with the Yankee Group (Boston), says IBM may 
have underestimated how long it takes to port software onto the RISC- 
based workstation. 

At any rate, as the wait continues, industry pundits continue to swap 
theories about what features the new workstation will include. For its 
part, IBM confirms that there will be a family of workstations and 
servers, that the new workstation will be based on second-generation 
RISC technology, and that the workstations will use the Micro 
Channel. In addition, says Delay, the low-end workstation will offer at 
least Z0OMIPS and 5 MFLOPS of performance and have an entry price of 
under $20,000. 

Jay Bretzman, a senior analyst at International Data Corp. 
(Framingham, MA), says it is also clear that the new RT workstation 
will use CD ROM disk drives from Toshiba. All software—including the 
operating system and applications—will be distributed on CD ROMs 
rather than floppy disks, he says. Other predictions about the new 
workstation are that it will incorporate the Open Software Foundation’s 
Motif interface, Next Computer’s NextStep toolkit, Silicon Graphics 
Inc.’s graphics language, and customized SGI cards. Some also predict 
the low-end offering will be a 25MIPS machine that sports a $12,000 
price tag. 
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TEXAS INSTRUMENTS 


A PERSPECTIVE ON DESIGN ISSUES: 


Beyond VGA 


IN ‘THE ERA OF 


MegaChip 


TECHNOLOGIES 


A PERSPECTIVE ON GRAPHICS INTERFACE STANDARDS 


* 


TIGA-340 trom Texas 


The open graphics interface standard 
a clear path for your future. 


ground swell of support is 
rallying behind TIGA-340™, the 
Texas Instruments Graphics 
Architecture. It and TI’s TMS340 
family are poised to become the 
next standard beyond VGA as PC 
users demand higher performance 
and resolution. 


The PC graphics standard 


anyone Can use 

TIGA™ is a high-performance 
software interface that optimizes 
communications between industry- 
standard 340 family processors and 
the PC host processor. 

With TIGA, hardware and 
software specifications for a PC 
graphics standard are open and 
available from inception — one of 
the reasons why more than 100 
companies have already made plans 
to evaluate TIGA-compatible 
hardware and software products. 


Lowest cost, 
highest performance 


TIGA’s move into the mainstream 
is being fueled by the price of 
TMS34010-based boards falling to 
well below $1,000. In fact, TI’s 
34010 processor is the most 
economical way to implement high- 
performance 1024 x 768 resolution 


PC graphics boards. The faster 


TIGA-340: STANDARD FOR TODAY AND TOMORROW 


Just as MS-DOS® allows applications to run on any MS-DOS PC using 80X86 processors, 
TIGA allows graphics applications to run on any TIGA display system using a 340X0 


processor. 


speed and greater throughput of the 
second-generation 34020 result in 
even higher performance boards. 


Clear migration path 


TIGA provides a common platform 
upon which graphics applications 
can take advantage of the process- 


ing power of the TMS340 family. 


Software developers no longer 
have to rewrite code in order to 
migrate to higher performance 
hardware. Software applications 


that run through TIGA on the 
34010 processor run on the upward- 
compatible 34020 as well as on 
future 340 family members. 
Hardware developers benefit 
from wide software support, 
reduced system development time 
and costs, and easy differentiation 


of products. 
At present, TIGA supports DOS- 
based PCs, with UNIX™ and OS/2 


forthcoming. 
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Applications portability 
TIGA allows an application to be 
ported to a wide variety of 340- 
based graphics systems with a single 
software driver. Applications will 
run without modification regardless 
of resolution, color content, or 
specific 340 family processor. 

For example, the Microsoft® 
Windows driver, which is part 
of the TIGA Software Porting 
Kit (see next page), allows : = = 
Windows to run without og SS aa 
any change on boards 7 | ae 
having resolutions from 
640 x 480 to 4096 x 
4096 and color 
content from 
monochrome to 
256 colors 


or more. a _ e ——— 


Speeds time to market 
Now hundreds of popular 

applications can be made 
available for your new graphics 
product almost instantly using 
TIGA and Microsoft Windows. 
Porting TIGA to a 340-based board 
typically takes less than one man- 
week of effort. 


More than 150 OEMs have 
made the TMS340 graphics family 
their own. That wide acceptance, 
coupled with open architecture and 
a defined migration path, makes 
the future for TIGA-340 and the 
TMS340 family rich and promising. 
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A PERSPECURIVEAON 


TI’s leadership TMS340 
graphics family 

No other supplier comes close to TI 
in the range of cost/performance 
options for the development of 
integrated graphics solutions. The 
widely used TMS34010 processor 


and other family members are now 


being joined by a group of new- 
generation products that will bring 
the higher levels of workstation per- 
formance to PCs. 

Chief among these is the 
TMS34020, a programmable, 32- 
bit processor up to 20 times faster 
than the 34010. 

For use with the 34020, the 
TMS34082 will perform floating- 
point operations up to 100 times 
faster than current PC coproces- 
sors. It is the industry’s first 
graphics floating-point coprocessor. 

The family’s video RAMs, 
invented by TI, have been aug- 
mented by the TMS44C251 
1-megabit VRAM. It was designed 
in conjunction with the 34020 
for the high system bandwidths 
demanded by today’s mid- and 
high-resolution graphics 
systems. 


GRAPHLCSAEN TERPACE STANDARDS 


TIGA-340 DEVELOPMENT KITS 


TMS340SPK-PC 
SOFTWARE 
PORTING KIT 


is for use by hardware 
developers to port 

the TIGA interface 

to any TMS340-based 
system. 


Free user’s guide 
For more information about the 


a, TIGA-340 standard, get your free 
i ae copy of the TIGA-340 Interface 
User’s Guide and the TIGA-340 


Interface Brochure. 

Call 1-800-336-5236, ext. 3526, 
or write Texas Instruments 
Incorporated, P.O. Box 809066, 
Dallas, Texas 75380-9066. 


TI’s MegaChip™ Technologies are the 
means by which we can help you and 
your company get to market faster with 
better, more competitive products. Our 
emphasis on volume manufacturing of 
high-density circuits is the catalyst for 
ongoing advances in how we design, 
process, and manufacture semiconduc- 
tors and in how we serve our customers. 
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TIGA-340, TIGA, and MegaChip are 

trademarks of Texas Instruments Incorporated. 
UNIX is a trademark of AT&T Bell Laboratories, Inc. 
Microsoft and MS-DOS are registered trademarks 
of Microsoft Corporation. 


© 1989 TI 08-9254 
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Merging Media Meets Business Needs 


e Get the competitive edge at application oriented 
conference tracks covering: Business & Corporate 
Graphics; Desktop Publishing; Art & Design 
Graphics in Business; Video Technology; & 
Computer Animation. Each track features sessions 
on the latest multimedia applications. 


e Test drive products from Aldus, Apple, Ashton-late, 
Barco, General Electric, General Parametrics, IBM, 
Micrografx, Mitsubishi, Pansophic, Symbolics, 
Truevision, Zenith + + + more than 1OO others! 


THE BUSINESS SHOW YOU CAN’T AFFORD TO MISS! 
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A new study published by Daratech (Cambridge, MA) suggests that the 
A GIS Boom market for geographic information systems (GISes) may become one of 
the most dynamic computer systems-related businesses of the 1990s. 
Revenues for GIS software companies totaled $529 million in 1988 and 
are expected to grow 32 percent annually through 1993, according to 
the report. Moreover, GIS software sales drove an estimated $1.1 billion 
of additional hardware business for computer companies and 
instrument makers and more than $2.4 billion in additional GIS-related 
services. As GIS becomes more affordable, the report predicts the 
annual growth rate for GIS software will reach 41 percent. 


Apple Computer (Cupertino, CA) has donated more than $800,000 
Museum Donation worth of computers and peripherals to nine museums, which will use the 
technology to create educational, multimedia exhibits for visitors. The 
museums receiving equipment included the USS Constitution Museum 
(Boston), The Children’s Museum (Boston), the Center of Science and 
Industry (Columbus, OH), the Michigan State Museum (East Lansing, 
MI), the Mystic Seaport Museum (Mystic, CT), the Roger Williams 
Park Museum of Natural History and the Roger Williams Park Zoo 
(Providence, RI), the California Academy of Sciences (San Francisco), 
and the Museum of Science and Industry (Tampa, F'L). 


A management report released by the Research Consortium (RCI, 
Proceed with Caution Minneapolis) advises users to exercise careful planning when 
considering purchases of computers that employ parallel processing. 
While the report documents that real performance and competitive 
advantages can be gained through the use of parallel processing-based 
machines, it urges users to realize that reworking an application to run 
on a parallel machine must be done with the future in mind. Says RCI’s 
Robert Trier, “Parallel processing is evolving—work strictly based on 
today’s technology could limit the ability to take advantage of future 
capability.” 


Pantone Inc. (Moonachie, NJ) has signed a joint technology 

Joint Efforts agreement with Radius (San Jose) to bring to the Macintosh market a 
standard method for displaying Pantone color accurately on-screen and 
provide optimal output on Pantone-licensed printers. Oracle has agreed 
to port its relational database management systems to Silicon 
Graphics’ (Mountain View, CA) family of workstations. Ventek 
(Westlake Village, CA) has signed a nonexclusive licensing agreement 
that calls for it to provide its VGA technology to Radius. 

Data General (Westborough, MA) has agreed to resell Frame 
Technology’s (San Jose) FrameMaker workstation publishing software 
with its Aviion family of 88000-based systems. Siemens (West 
Germany) has agreed to bundle Interleaf’s (Cambridge, MA) electronic 
publishing software with every WS-30 workstation. A mutually 
exclusive licensing agreement calls for Sharp Electronics (Mahwah, 
NJ) to bundle the Window’s ColorLab software from Computer 
Presentations (Cincinnati) with its JX-100 hand-held color scanner. 
Custom Applications (Billerica, MA) has agreed to provide a 
PostScript language-compatible interpreter for the Personal Iris series of 
workstations from Silicon Graphics. A new joint agreement specifies 
that the drop-shadow, centered-arc, and faded-text effects provided in the 
Smart Art Sampler from Emerald City Software (Menlo Park, CA) 
will be bundled with Adobe Type Library packages from Adobe 
Systems (Mountain View, CA). 
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Jo Buy 


oP Toes Well-Known Old Peas 


Highly Software Compatible: An im- 
pressive list of over 200 graphic software 
products support the ARTIST™ Series. 
CAD, image processing and desktop 
publishing just begin the list of ARTIST 
applications. 

Vast Product Line: The ARTIST Series 
includes 20 graphic controllers that range 
in resolution from 800 x 600 to 1664 x 
1200. They display up to 16.7 million 
simultaneous colors and use Hitachi, Tl and 
NEC graphic microprocessors to handle 
complex drawing commands.* 

Single Screen Options: VGA, EGA, and 
CGA modules give you single screen 
workstations.* At the same time, they 
allow you to run popular software 
packages that support IBM graphic 
standards. 

PC & MC Bus Compatible: We offer 
ARTIST graphic controllers for the IBM® 
PC/XT/AT, IBM PS/2 Micro Channel™ 


and compatibles. (MacIntosh II products 
to be offered soon.) 

Design Leadership: Control Systems 
was the first to produce a high perfor- 
mance graphic controller for the original 
IBM PC in 1982 and we repeated that ef- 
fort in 1987 for the IBM PS/2s. 

Peak Performance: We combine ARTIST 
controllers with ARTIST software drivers 
to give you fast, feature-packed graphic 
subsystems that few can match. Our 
ARTIST GT™ display list processing 
drivers give you instant zooms, birds-eye- 
views, transparent pans, and more. 
High Customer Satisfaction: Our in- 
house testing procedures guarantee 
you smooth installation and operation. 
Less than 1% of ARTIST controllers are 
returned for repair. 

Development Tools: We offer 
developer's toolkits for PGL, DGIS, 
X-Windows, and Hoops. Each has a com- 


*Note: ARTIST controller features vary from product to product. Specifications are subject to change. 


ARTIST and ARTIST GT are trademarks of Control Systems, Inc. IBM is a registered trademark and PS/2 and Micro Channel are trademarks of International Business Systems. 
Images courtesy of MCS, CADKEY, VersaCAD, Ithaca Software, Autodesk, Sigma Design, AT&T GSL. AutoSolid is a trademark of AutoDesk, Inc. Copyright 1988 Control gisele Wy, if 
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1. Arris 
2. ANVIL-5000pc 
3. AutoSolid ™ 
4. X-Windows 

5. CADKEY 
6. Hoops 

7. VersaCAD 
8. TOPAS/RIO 


plete set of graphic primitives to speed 
creation of new software applications. 
immediate Customer Support: Call us 
on our hotline and get same day customer 
service for all your ARTIST products. 
We've been told it’s the best in the 
business. 

Years of Experience: 6 years of graphics 
experience go into the development of new 
hardware and software products. As long 
as you own your ARTIST graphic worksta- 
tion, Control Systems will be there to sup- 
port you and offer you advanced ARTIST 


products. 
> 
> 


Control Systems 


P.0. Box 64750 St. Paul, MN 55164 
or call 


1-800-826-4281 


In Canada call 


1-800-543-6523 
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If these images didn’t catch your eye, 
then why are you reading this ad? 


Images that leap out at you, especially in a magazine like 
this, have to be powerful. And whether you need to pre- 
sent your business information more effectively or you 
want to expand into multi-media, you need strong visuals. 
Together with Truevision, you can develop that power for 
presentations, CAD, training, video production and more. 
And it’s easier than you think. You can bring photo-realism 
and multi-media to your presentations by using a TARGA 
board with compatible software and peripherals from over 
200 companies. 


With a TARGA videographics board and your PC®, XT° 
or AT’-class machine, you can capture images in real- 
time from a video source, merge them with other images 


Y TRUEVISION’ 
eland Station, Indianapolis, IN 46256 


TIONAL: Ganada 416/499-9400 _— Fran 


Italy 39-2-242-4551  — Switzerlan : 4t- 1-825-09 49 


or add text and graphs, even create stunning broadcast- 
quality animations, and then output the result to video, 
tape, slides or paper prints. That’s how to maximize your 
presentation efforts into multi-media. 


Truevision videographics cards are ready for you today. 
Contact us at 800/858-TRUE for more information, 

or visit your local Authorized Truevision Reseller for a 
demonstration. We'll show you how to visualize your data 
in a way that no one else can. 


Also of Note 
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e IBM France (Paris) has bought a 49 percent stake in Thomson 
Digital Image, the French vendor of the Explore animation system and 
parent company of TDI America. 
@ The Open Software Foundation (Cambridge, MA) is 
recommending to its members that Mach, a Unix operating system 
kernel developed at Carnegie Mellon, be used as the kernel for its 
OSF/1 operating system. 
@ Automation Technology Products (Campbell, CA), a vendor of a 
solid modeling-based MCAE product, has filed for protection under 
Chapter 11 of the US bankruptcy laws. 
@ The US attorney’s office in Boston has filed a five-count civil 
complaint alleging that Data Translation (Marlboro, MA) submitted 
false information to the General Services Administration in order to 
procure a government contract. The company responds that it has 
“meritorious defenses and acted properly at all times.” 
e@ With the goal of making its systems easier to use, Intergraph 
(Huntsville, AL) has signed a multimillion dollar agreement with Visix 
Software that will allow it to port Looking Glass, a Macintosh-like 
Unix interface, on to its systems. 
e Wang Laboratories and NCR Corp. have each introduced personal 
computers that use IBM’s Micro Channel architecture. 
@ Another troubled minicomputer vendor, Data General 
(Westborough, MA), has announced it will eliminate 2200 jobs over the 
course of the next year. 
@ Sun Microsystems’ (Mountain View, CA) quest for standardization 
continues with the announcement that it is making the specifications for 
its SBus architecture generally available. 
e Strategic Locations Planning (San Jose), a vendor of PC-based 
mapping software, has changed its name to Strategic Mapping. 
e Mass Microsystems (Sunnyvale, CA), a vendor of a videographics 
overlay board for the Macintosh and a video processor board, has filed a 
registration statement with the Securities and Exchange Commission 
for its initial public offering. 
@ DisplayTEK (Elgin, IL), a manufacturer of CRT display monitors, 
has changed its name to Display Technologies. 
e Intergraph has announced it has been selected to enter into 
negotiations with Boeing Computer Services for the Computer 
Integrated Engineering (CIE) system for the NASA Space Station 
Freedom program. Intergraph will supply the CIE component of the 
program’s Technical and Management Information System. The 
indefinite quantity contract has an estimated base value of $84 million. 
@ Zenith Electronics (Glenview, IL) has sold its computer group to the 
French company, Groupe Bull, in order to concentrate on high 
definition television and other video innovations. 
@1O Research Limited (Barnet, Herts, England), a vendor of a 
computer graphics paint and animation program called Pastiche, has 
changed its name to Electronic Graphics Limited. 
@ Alliant Computer (Littleton, MA) reports it has shipped a 
Visualization Series supercomputer to its 100th mechanical engineering 
customer. 
@® Howtek (Hudson, NH) has completed the sale of 840,999 of its shares 
to News America Holdings for about $10.1 million. 
@ As part of a $25 million, five-year grant program to improve US 
education, IBM (Rye Brook, NY) has donated $100,000 worth of 
computer equipment to five universities. They include Brigham Young 
University (Provo, UT), Kent State University (Kent, OH), the 
University of Georgia (Athens, GA), the University of South Alabama 
(Mobile, AL), and Vanderbilt University (Nashville, TN). 

News compiled and reported by Stephen Porter, CGW managing 
editor, and Barbara Robertson, CGW West Coast senior editor. 
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PRODUCT 
SPOTLIGHT 


In Focus Brings 
Color to LCD Panel 


(Tualatin, OR) has re- 

leased a full-color liquid 
crystal display (LCD) pro- 
jection panel for presenta- 
tion graphics applications. 
The panel is the first to dis- 
play eight separate colors— 
black, white, cyan, magen- 
ta, green, yellow, red, and 
blue—rather than shades of 
purple and yellow. 

“The time for LCD color 
is fast approaching in 
terms of full-scale, com- 
mercial applications. [In 
Focus is] pioneering that 
to a large extent,” says So- 
hail Malik, an analyst at 
Dataquest, a San Jose, 
California-based market 
research firm. “There is a 
pent-up demand for any- 
thing flat panel in color.” 

The 480C PC Viewer projects im- 
ages at 640-by-480-pixel resolution. 
Compatible with CGA, EGA, VGA, 
and Apple Macintosh computers, the 
480C provides real-time display, in- 
cluding animation. It can handle ana- 
log and digital input and works with 
all color software. The panel, weighing 
in at 10 pounds, rests on an ordinary 
overhead projector and displays im- 
ages directly from the computer to a 
wall or movie screen. It is now avail- 
able for $4995. 

“It’s an expensive product,” says 
Malik. “But there is no [price] bench- 
mark to compare it against other [col- 
or] overhead panels,” he says. While 
the 480C may now cost more than the 
PC it runs off of, prices will drop as 
more manufacturers produce color 
panels, Malik says. And this will hap- 
pen, he predicts, over the next 18 
months. 

The 480C features a rotating pal- 
ette, which lets users select color maps 
and manipulate the color display. It 
also features a built-in temperature 
compensation system, including heat 


i n Focus Systems Inc. 
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filters and a multi-speed fan, to elimi- 
nate contrast loss and to optimize re- 
sponse time. 

The new technology was developed 
by In Focus Systems in conjunction 
with Kyocera (Kyoto, Japan). Most col- 
or LCDs use an “additive” approach to 
create an illusion of colors with combi- 
nations of red/green/blue subpixels. 


The In Focus technology, 
however, is subtractive. 
With an approach similar 
to that of color photogra- 
phy, In Focus used solid 
pixels of cyan, magenta, 
and yellow. The LCD sub- 
tracts unnecessary color 
from white light as it 
passes through the panel. 
This technique, the compa- 
ny claims, reduces jagged 
edges and ghosting of col- 
ors and results in smooth, 
continuous colors that are 
four times brighter than 
those created with tradi- 
tional additive approaches. 

“The technique of sub- 
tractive rather than addi- 
tive is a superior one. I 
suspect we'll see more of 
that,” Malik says. The im- 
age quality of the display 
was also impressive, he says. “The col- 
ors came out crisp and vivid. Also, the 
contrast ratio looked good.” Color LCD 
panels like the In Focus 480C, Malik 
predicts, could eventually replace slide 
projectors in most presentations. He 
adds: “I think they’ve got a coup here.” 
—Debra Rosenberg, Associate Editor 
CIRCLE 150 ON INFORMATION CARD 


RasterOps Branches Out 


RasterOps (Santa Clara, CA), which 
has already been successful with its 
line of products created for the Macin- 
tosh, has announced a new line of 
graphics and video products for the 
Sun Microsystems (Mountain View, 
CA) platform. 

The RasterOps 3861 family of True 
Color display and video boards pro- 
vides Sun386i users with new graphics 
and video options. The 3861 TC True 
Color display board lets users work 
with 16.8 million colors instead of 256; 
it allows selection of both 24-bit color 


and 1-bit monochrome on a pixel-by- 
pixel basis. The PIP option sends 
NTSC, S-Video, and RGB signals di- 
rectly to the Sun for capture, display, 
and manipulation. The SFX option lets 
users mix video with computer gener- 
ated graphics. 

“The capability that RasterOps is 
bringing to the Sun platform is giving 
more power to Sun users,” says Zahra 
Ardehali, visualization market seg- 
ment manager at Sun. “End users are 
benefitting,” she says. “They are get- 
ting more power with the capability of 
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true color.” The RasterOps products 
will have a large impact in applica- 
tions such as electronic publishing, col- 
or prepress, desktop video, 3D render- 
ing, scientific visualization, and multi- 
media. 

In addition to its Sun announce- 
ments, RasterOps has introduced new 
video products for the Macintosh. The 
RasterOps SFX board is a new add-on 
option for the Colorboard 232 and 224. 
It lets users mix computer-generated 
graphics with live television, VCR, or 
S-Video signals. The board, which re- 
tails for $1495, provides 32-bit Chro- 
ma-Keying, pixel transparency con- 
trol, and auto genlock through its Ras- 
terMixer software. Images—including 
professional titling, graphic overlays, 
and even commercial television pro- 
ductions—can be displayed on a televi- 
sion or recorded on videotape for edit- 
ing and playback. 

Another Macintosh product, Color- 
board 264, is a 32-Bit Color Quick- 
draw-compatible graphics display 
board which sells for less than $1000. 
The board can display one, two, four, 
eight, and 24 bits of color on a 13-inch 
monitor at resolutions of 640-by-480 
pixels (noninterlaced) or 640-by-486 
(interlaced). Colorboard 264 is made 
with surface mount technology; it uses 
a digital-to-analog converter and can 
achieve 300 nanosecond cycles for 
reads and writes in the 24-bit mode. 
Two oscillators on the board provide 
support for the Apple standard 13-inch 
monitor and for eight-bit gray-scale or 
NTSC RGB output to television or vid- 
eotape. The board contains 1.5M of on- 
board video memory. The RasterOps 
264 chip set, used in the Colorboard 
264, utilizes CMOS technology to draw 
less than one amp of power per NuBus 
slot. The board is priced at $995 for the 
Mac II and at $1295 for the Mac SE/30. 

The 16PC intelligent color graphics 
processing system is another video 
product for the Macintosh. The 16PC 
offers real-time frame grabbing; it can 
digitize images from live video and 
combine them with graphics for dis- 
play or recording. Compatible with ap- 
plications that run on the Targa-16 
board and with the TIGA interface 
standard, the 16PC can run more than 
100 third-party software packages, the 
company claims. “We’ve been able to 
run every application that we could 
get our hands on,” says Matt Kansky, 
product specialist at RasterOps. The 
system offers a display resolution of 
512-by-512 pixels at 16-bits; it pro- 
vides a palette of 16.7 million colors 
and features pan and zoom capabili- 
ties. It requires an IBM PC/AT or com- 
patible computer.—Debra Rosenberg, 
Associate Editor 
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Hewlett-Packard (Palo Alto, CA) has 
introduced a family of high-resolution 
graphics cards for PCs. The HP Intelli- 
gent Graphics Controller Series in- 
cludes one of the first PC graphics 
cards to use the 10-MIPS TMS34020 
graphics processor from Texas Instru- 
ments, the company claims. Designed 
for CAD and related applications, the 
series supports ISA-compatible PCs. 
Prices start at $995. 

The new series “positions HP as a 
supplier in the rapidly expanding, 
high-resolution marketplace,” says 
Jon Peddie, president of Peddie Asso- 
ciates, an Oakland, California-based 
consulting firm. HP can take advan- 
tage of the distribution channel it has 
built for products such as the HP Plot- 
ter and the HP Laserjet: “HP will win 
because of its marketing clout,” Peddie 
predicts. 

“The low price is instrumental,” says 
Tom Kucharvy, president of Summit 
Strategies, a Boston-based market 
strategy and consulting firm. Falling 
prices on other graphics cards will soon 
spur drops in monitor prices, he says. 
In fact, Kucharvy predicts, by 1998, 
the majority of hi-res graphics control- 
lers will be used in window environ- 
ments for traditional office productivity 
applications. For this reason, Kucharvy 
notes, “System vendors are moving in- 
creasingly into the type of markets tra- 
ditionally covered by third-party ven- 
dors.” 


HP Delves into PC Cards 


Sa 


Both the HP Intelligent Graphics 
Controller 20 and the HP Intelligent 
Graphics Controller 10 give users ac- 
cess to VGA applications with analog 
VGA pass-through. Both controllers 
also feature single- or dual-monitor 
support and have refresh rates of 
60Hz, noninterlaced. The cards sup- 
port TIGA-340 and DGIS graphics 
standards. Users may upgrade the 
cards through expandable onboard 
memory. 

The HP Intelligent Graphics Con- 
troller 20 utilizes the 10-MIPS, 30MHz 
TMS34020 graphics system processor. 
With a maximum resolution of 1280- 
by-1024 pixels (1024-by-768 resolution 
is also available), users can display 16 or 
256 colors from a palette of 16.7 million. 
The controller features a software-selec- 
table horizontal scan rate from 48- to 
64KHz. Standard memory is 1M of 
VRAM, expandable to 2M. DRAM is ex- 
pandable to 3M. The HP Intelligent 
Graphics Controller 20 is priced at 
$2495. 

The HP Intelligent Graphics Con- 
troller 10 features the TMS34010 pro- 
cessor at 50MHz. It offers three differ- 
ent resolutions: 640-by-480, 800-by- 
600, and 1024-by-768 pixels. Users can 
display 16 or 256 colors from a palette 
of 256,000. The horizontal scan rate is 
software-selectable between 30 and 
48KHz. The card is priced at $995.— 
Debra Rosenberg, Associate Editor 
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Atari's CAD Workstation 


Atari Computer (Sunnyvale, CA), best 
known for its PCs and video games, is 
now testing the waters of the graphics 
workstation market. Designed for 
CAD and other graphics-intensive ap- 
plications, the new ATW (Atari Tran- 
sputer Workstation) combines the In- 
mos T800-20 microprocessor with 
Atari’s proprietary Blossom graphics 
processor. It has a suggested list price 
of $7995. 

“For a company that’s been per- 
ceived as a PC company to move into 
the workstation market takes a lot of 
muscle,” says Bruce Jenkins, vice pres- 
ident of Daratech Inc., a Cambridge, 
Massachusetts-based technology as- 
sessment and market research firm. 
“Not many companies can do that,” 
Jenkins adds. 

The CAD market, Jenkins says, is 
already crowded with powerful PCs 
from Compaq and Apple and with low- 
end workstations from Apollo. “It 
seems that it’s a bit late for a new en- 
trant into the low-end CAD market,” 
he says. “It’s difficult to see how 


Atari’s going to make much of a splash 
at this point.” 

The ATW has a clock speed of 
20MHz. In addition to its T800-20 
transputer and the Blossom graphics 
processor, the ATW features an 8MHz 
Motorola 68000 microprocessor. The 
T800 can access 4M of memory, ex- 
pandable up to 16M; the 68000 can ac- 
cess 512K of RAM, expandable to 4M. 
An 80M hard disk is standard, al- 
though higher capacities are available. 
The ATW is designed for use in envi- 
ronments ranging from four- to 32- 
bits-per-pixel. Resolutions range from 
1200-by-960 to 512-by-480. 

The ATW runs on Helios, Atari’s ver- 
sion of Unix. It can run C, Fortran 77, 
Modula 2, Lisp, Prolog, BASIC, Occam, 
and Strand, as well as X-Windows ver- 
sion 11.2. According to Atari, the ATW 
will eventually run most major CAD 
packages, including Dynacad, Versacad, 
and Autocad. Applications are still in 
development.—Debra Rosenberg, Asso- 
ciate Editor 
CIRCLE 153 ON INFORMATION CARD 


Plotier Breaks Price Barrier 


Raster Graphics Inc. (Sunnyvale, CA) 
has announced the Colorstation D, a 
wide-format, color electrostatic plotter 
starting at $18,500. Raster Graphics 
will market the new plotter as a re- 
placement for high-end pen plotters 
and as a more affordable alternative to 
high-end color electrostatic plotters. 
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“It’s really an outstanding price,” 
says Stephen Chirokas, color hard- 
copy market analyst at the Marshfield, 
Massachusetts-based research firm, 
BIS CAP International. “It sets a new 
price point.” Until the Colorstation D, 
Chirokas adds, users had a choice of 
inexpensive, slow pen plotters or color 


electrostatic plotters with price tags 
starting at $40,000. “We’ve been point- 
ing out for years that there’s a hole in 
the market,” he says. 

Not only will the Raster Graphics 
product provide a new option for plot- 
ter users, Chirokas predicts, but it will 
also make high-quality plotters a via- 
ble option for smaller firms. “I think 
Raster Graphics will attract a new 
group of users to the market,” he says. 

Sharon Kern, an analyst at Interna- 
tional Data Corp. (Framingham, MA), 
agrees. The Colorstation D, she says, is 
“very impressive...in terms of [both] 
speed and design [as well as] perfor- 
mance.” Raster Graphics is keeping 
other plotter vendors on their toes, 
Kern says. “I don’t think they’re going 
to take this announcement lightly.” 

The plotter features a proprietary 
“silicon imaging bar” writing head de- 
sign, which, the company claims, im- 
proves speed and accuracy while elimi- 
nating flare and striations in solid fill 
areas. “The head technology has been 
critical to the electrostatic market,” 
BIS CAP’s Chirokas says. Raster 
Graphics has a patent pending on the 
silicon imaging bar. 

Colorstation D is plug-and-play, HP- 
GL-compatible, has 200- or 400dpi selec- 
table modes, and can print up to 256 
colors for line drawings or 16 million 
colors for renderings. The plotter per- 
forms one pass per color in the standard 
200dpi mode and two passes per color in 
the optional 400dpi mode. It has 16 logi- 
cal pens, with 16 width settings for each 
pen: from 0.005 to 0.080 inch. Colorsta- 
tion D can handle Targa files, and has 
Autoshade, Autocad, and ADI drivers. 

The plotter creates full-size D plots 
of 22 inches by 34 inches. It has built- 
in vector-to-raster conversion and a 
writing speed of two inches per second. 
The Colorstation D has RS-232 and 
Centronics parallel interfaces, making 
it compatible with most PCs. An op- 
tional 40M hard disk is recommended 
for plot files of 2M to 100M and is re- 
quired for Autoshade or Targa imag- 
ing applications. 

The plotter uses opaque bond paper, 
which is supplied in 500-foot rolls 
yielding 170 plots per roll. An output 
tray holds up to 20 plots. 

“I was quite impressed with the out- 
put,” adds Chirokas. “It was probably 
just as good as your average [color] 
electrostatic plotter.” Although other 
color electrostatic plotters never really 
dipped below $40,000, Chirokas notes, 
“These guys seem to have shattered 
that barrier.” 

“T think it’s a really exciting product,” 
Chirokas says. “It’s really going to 
shake up the electrostatic market.”— 
Debra Rosenberg, Associate Editor 
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Now you can get spectacular high-end 
graphics without the high cost. All 
you need is NeoVisuals™ software— 
the three-dimensional computer 
graphics system that integrates 
modeling, rendering, and animation 
in a Single package. 


Take advantage of the most ad- 
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ie shading. . . manipulate models on a 
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ble user interface that lets you work 
budget. 


in a menu-driven environment or a 
powerful command language. 

Whether your application is busi- 
ness presentations or broadcast 
animation, graphic arts or industrial 
design, product prototyping or scientific 
visualization. . .you’ll get performance 
to match your imagination. At a price 
to fit your budget. And backed by free 
technical support, automatic updates, 
and expert training. 


: Draw your own conclusions with a 
® FREE software preview. 


SAS Institute Inc. 
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NeoVisuals software supports Silicon Graphics Inc.’s Iris 3000 series of workstations and 4D 
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Discover New Worlds 


Reflective spheres 

floating over a pool of water. 
Chrome logos flying through space. 
They're easy 

with the right software. 


TOPAS 

3D modeling and animation software 
offers sophisticated capabilities 

like phong shading, shadows, 
reflections and texture mapping 

to help you discover the new worlds 
of your imagination. 


Your creations are brought to life 
as high resolution prints, slides, 
transparencies or video animation. 


Designed for the artist, 
TOPAS is easily mastered 

so you can focus on creativity 
instead of technology. 


TOPAS. 

Just one of AT&T Graphics Software Labs’ 
line of PC-based software applications 

for presentation graphics, 

solids modeling and animation. 


AT&T Graphics Software Labs 
10291 North Meridian, Suite 275 
Indianapolis, IN 46290 
317.844.4364 

317.575.0649 (fax) 

att!gslabs!info Cuucp e-mail address) 
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Outside the United States call 
Canada 416.499.9400 

France 33.13.952.6253 

Italy 39.2.242.4551 
Switzerland 41.1.825.0949 
United Kingdom 44.1.991.0121 
West Germany 49.89.612.0010 
Other Countries 617.229.6900 


Katherine Hanley used TOPAS to create the image for this ad. 
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sizing Up Sensing 


The remote sensing market holds steady, 
despite the demand for geographic information 


By John Ganiz 


hen last we looked at the remote sensing and 
W satellite imaging market (February 1988), 

we pointed out that the market had been 
sleepy for a decade and a half. We also noted that 
from the outward signs—planned satellite launches, 
forecasts for geographic information systems, venture 
and start-up activity—the market looked like it was 
gearing up for growth. 

Alas, it looks like the market’s inhibitors have been 
more powerful than its enablers. By 1993, venerable 
market forecaster Dataquest (San Jose, CA) looks for 
an overall 10 percent average compound growth rate 
for the remote sensing piece of the earth sciences 
graphics hardware pie (boards and special equipment 
only, not digitizers, scanners, plotters, software, or 
services). But Dataquest expects little growth in the 
market between 1988 and 1989. 

Signs of stress are clear. The current Landsat satel- 


lites run by Eosat, the company set up to take Land- 
sat private, have already outlived their planned life 
spans, and replacement birds won’t be sent aloft until 
at least mid-1991. SPOT Image Corp., the US sales 
arm of the French company that owns the SPOT sys- 
tem, will replace its satellite with another this month, 
but launch plans of other countries and companies 
have been delayed. 

There seem to be two main stumbling blocks to 
achieving more substantial double-digit growth for 
the market: digitization of old images to plug into geo- 
eraphic information systems and use in concert with 
newly produced digital images; and the development 
of new applications. 

“For the long term, I’m bullish,” notes Clyde Spen- 
cer, a senior analyst with Dataquest, “but there’s this 
never-ending problem of converting old photographic 
or aerial imagery for use in updated systems. Scan- 
ning and digitizing with today’s technology is just too 
expensive. Remember, falling hardware prices mean 
that a 26 percent growth in unit shipments, as we 


A piece of the pie: The market for remote sensing and satellite imaging is now over $200 million, including 
the revenues fo third-party image enhancers and data manipulators, and revenues for associated software 
and image processing gear. Remote sensing hardware still controls the largest portion of the market. 


The Earth Sciences Market 


(Worldwide Shipments, US Companies, 


$361M Total 


Peripherals and Special Hardware Only) ee 


$233M Total 
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$239M Total 


11% 
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Source: 
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chart for the earth sciences sector in 1989, means only 


11 percent revenue growth.” The Remote Sensing Market 
One of the drags on the market, notes Dataquest’s (Worldwide Sales, US Companies or Affiliates) 

Spencer, is its fragmentation. The top five hardware 

vendors in the market (see chart) account for less $215 Million 

than 30 percent of the overall market. What’s more, Total 


the vendors—Alden Electronics, Gould IDG (now Vi- 
com), Interactive Imaging Systems, Comtal-3M, and 
Matrox Electronic Systems—all tend to have areas of 
specialization. And, according to Spencer, there are 
not enough software suppliers to jar the industry into 
growth through competition. 

In fact, just this summer, SPOT Image, in order to 
spur applications demand for its satellite data, began 
marketing its own canned software and data pack- 
ages in its Innovative Mapping Series of products. The 
SPOT QuadMap product, for instance, puts USGS 
1:24,000 quad maps into digital or photographic form 
using fresh data: Current quad maps can be up to 20 
years old. While there is a collection of third-party firms 
that takes satellite image data and processes it in vari- 
ous ways for end users, SPOT has discovered that, if it’s 
to sell to new audiences, it can’t rely solely on third 
parties to develop new applications. The remote sensing 
community has lived through the privitization of Land- 
sat and the start-up of SPOT; new growth will come 


Source: TFS 


A subset of the earth sciences market, the market for 
remote sensing hardware and peripherals will grow at a 
respectable 10 percent average compound growth rate 


from new applications. (ACGR) between now and 1993. Growth over the last year 

And the applications are coming. “One of the trends — was minimal—the remote sensing market grew only about 
we notice,” notes Dr. Roy Welch, director of the Cen- 3 percent between 1988 and 1989. Note that the numbers 
ter for Remote Sensing and Mapping Services at the do not include software, scanners, plotters, or services. 


Ours is the new Versatec CADmate™ electrostatic plotter. Because the Versatec CADmate uses your 286 or 386 
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It's up to six times faster than the pen plotter on the left. PC CAD system as a print server, we’re able to eliminate 
; And umpteen times easier to load, operate and the need for a controller. 
maintain. Which allows us to offer you, for the first time, all the 


You even get 300 ppi laser-quality reproduction. advantages of an electrostatic plotter at a pen plotter price. 


University of Georgia, “is the use of PCs to do what 
had to be done with larger systems before. We’ve 
found ways, for instance, to use PCs to work with 
stereoscopic data, in essence putting images into 3D.” 
Welch, in fact, has begun marketing that software 
through Erdas. 

To support this trend for PC-based applications, by 
the way, both SPOT and Eosat now make data avail- 
able on floppy disk. For that matter, the market for 
satellite data has almost entirely migrated to elec- 
tronic rather than photographic images. In 1985, 60 
percent of Eosat’s Landsat data was sent out in digital 
form; by 1987, that figure had risen to 80 percent. It 
must be even higher today. 

The irony of this quiet period in the market is the 
increased importance of satellite and other space- 
borne data. The real-time fly-by of Neptune by Voyager, 
concern over the deforestation of the Amazon, and the 
Exxon oil spill have all contributed to a general demand 
for more satellite-based monitoring, which is expected 
to show up in reinvigorated government spending. 

Indeed, the British are building an Earth Observa- 
tion Data Center to begin processing data from the 
European Space Agency’s ERS-1 satellite due for 
launch next year. NASA, meanwhile, still hopes to 
launch its Earth Observing System (EOS), a series of 
satellite platforms, into polar orbit in 1996. The EOS 
satellites would employ laser-based sensing and sig- 


Contributing editor Jonn Ganiz is vice president of Technology Finan- 
cial Services (Westford, MA) and editor of Tech Street Journal. 
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nal processing technology to obtain new types of infor- 
mation on the Earth’s changing atmospheres, land 
masses, and oceans. NASA’s “Mission to Planet 
Earth” would put additional satellites in geosynchro- 
nous orbit. Meanwhile, the National Science Founda- 
tion has adopted a Global Geosciences Initiative —sev- 
en programs that support geoscience research from 
solid Earth dynamics to global tropospheric chemis- 
try—that will lean on data obtained from both 
eround- and satellite-based monitoring. 

Today, a number of applications still fall through 
the cracks between low-cost, low-res satellite images 
and high-priced, hi-res aerial photographs. Another 
potential breakthrough for the market would be the 
release of military technology—which is said to put 
today’s 10-meter black and white resolution to 
shame—for use in commercial systems. This technol- 
ogy combines satellite and aerial techniques: The sat- 
ellite data would be used to pinpoint exactly where 
higher-resolution aerial photographs should be taken. 

At $215 million in special hardware, software, ser- 
vices, and image data sales, the market is still too 
small to be considered robust. The driving applica- 
tions aren’t there yet, nor is the web of software, ser- 
vice, and hardware company sales organizations that 
would constitute a dynamic market infrastructure. 
But if the market can continue to sustain 10 percent 
erowth through the 1990s, it will exit the century 
with both bulk and stability. Maybe we shouldn’t ask 
for anything more. CGW 
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Then go with the new electrostatic plotter that'll save 
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A remote sensing system 
heloed researchers for Florida's 
Loxahatchee National Wildlife 
Refuge determine that fertilizer 
run-off from neighboring farms 


was spurring the growth of 


cattails, which were crowding 
out vegetation eaten by the 
refuge’s wildlife. 


Sand dunes (shown in red) are 
migrating to the flood plains of 
Africa’s Senegal River. The. 
movement is being stabilized by 

the vegetation that blossoms in 

this area during the rainy season. Vv 


COMPUTER GRAPHICS WORLD NOVEMBER 1989 


All Eyes on Planet Earth 


— ocientists and researchers turn fo remote sensing technology — 
to detect and monitor global change 


By Miles Weiss 
and Greg Freiherr 


ne of the most important 

issues facing the world to- 

day is that of protecting 
the environment. Scientists and 
researchers are increasingly moni- 
toring and studying such environ- 
mental hazards as forest fires and 
oil spills, as well as such impend- 
ing global dangers as the suspect- 
ed gradual warming of the Earth 
(the greenhouse effect) and the 
creep of deserts into once-fertile 
lands. Their top priority is to show 
how changes in the Earth’s envi- 
ronment and atmosphere may af- 
fect, and perhaps endanger, the 
quality of life on our planet. 

To help them monitor such 
changes, researchers rely heavily 
on data gathered by remote sens- 
ing devices. And as the demand for 
this data grows, so grows the de- 
mand for computer graphics soft- 
ware that makes the data accessi- 
ble and understandable. With the 
help of such software, scientists 
and researchers can create 3D 
models of land masses and cloud 
formations. They can simulate the 
flow of ocean currents and the 
movement of tides. And they can 
create maps in which different col- 
ors are used to differentiate such 
elements as wind flows, tempera- 
tures, land characteristics, and 
vegetation growth rates. 

This kind of visualization capa- 
bility is having an enormous im- 
pact on the ability of scientists to 
study environmental problems and 
monitor global changes. 

For example, scientists at Pur- 


Miles Weiss and Greg Freiherr are informa- 
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due University’s Laboratory for 
Applications of Remote Sensing 
(West Lafayette, IN) used remote 
sensing technology to establish a 
graphical database of Saudi Ara- 
bia’s natural and cultivated vege- 
tation. To do this, they combined 
custom software with the Erdas- 
Arc/Info Link, a raster-vector/map 
image processing (RV/MIP) system 
from Erdas (Atlanta) and ESRI 
(Redlands, CA) that integrates ras- 
ter and vector data on the same 
terminal screen. By digitizing and 
updating their vector map based 
on features in the raster imagery, 
the scientists were able to develop 
for the Saudi Arabian government 
a clearer picture of the country’s 
natural resources. 


Environmental Analysis 

In addition, the National Ocean- 
ic and Atmospheric Administra- 
tion (NOAA, Washington, DC) is 
using Spans, a geographic infor- 
mation system (GIS) manufac- 
tured by Ottawa-based Tydac 
Technologies, to analyze the im- 
pact that the recent Alaska oil 
spill has had on the area’s wildlife. 
NOAA also reformats satellite 
data to graphically show changes in 
temperature due to pollution and 
variations in ozone over the Antarc- 
tic, believed to be caused by society’s 
dependence on chlorofluorocarbons. 

Whether it’s detecting structural 
deformations in the Earth’s crust 
or monitoring flood cycles and the 
clearing of forests, the emphasis on 
detecting change on and above the 
Earth has attracted the interest of 
many software vendors who are 
developing new software targeted 
specifically at remote sensing ap- 
plications. Industry analysts point 
to several factors as having influ- 
enced such growth in this market 
area: Companies that provide the 
satellite data, such as SPOT Image 
Corp. (Reston, VA), are more ag- 
gressively marketing their ser- 
vices, thus creating a demand for 
more related software; the falling 
prices of remote sensing software 
have helped make these packages 
more accessible to the general pop- 
ulation; PCs with powerful micro- 
processing chips have been devel- 
oped to handle the vast amounts of 
data involved in image processing; 
and IBM’s OS/2 and DOS extend- 
ers are allowing PCs to handle im- 
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Town planners and environmental 
regulators use remote sensing 
software to monitor the growth 
rates of towns and cities. This 
collage of four SPOT panchromatic 
images generated on an 
Intergraph RV/MIP system uses 
vector lines and polygons to show 
how a suburb has grown and 
changed over time. 


ages that are 16 times larger than 
the ones that could be produced us- 
ing older DOS systems. 

Thanks to these developments, 
the use of remote sensing technol- 
ogy to monitor environmental and 
global change is proliferating. This 
democratization is especially evi- 
dent in local communities, where 
regional planners and environ- 
mental regulators are clamoring to 
monitor the dizzying pace of 
change that surrounds them. 

Regional planners are especially 
attracted to remote sensing pack- 
ages when they’re bundled with an 
RV/MIP system, such as the Er- 
das-Arc/Info Link or similar tools 
offered by a number of additional 
mapping/GIS vendors, including 
Intergraph (Huntsville, AL), US 
Mapping Co. (Stone Mountain, 
GA), Terra-Mar Resource Informa- 
tion Services (Mountain View, 
CA), and Laser-Scan Labs (Reston, 
VA). By combining vector data 
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Researchers at the Woods Hole 
Research Center used Erdas 
software and data from an 
AVHRR image to create this 
hemispheric map of vegetation 
growth rates. Cool colors, such as 
blues and purples, represent areas 
of high growth, while warm colors 
represent areas of low growth. 
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with satellite imagery and scanned 
aerial photographs of a certain dem- 
ographic area, regional planners 
and environmental regulators can 
reveal the growth of road net- 
works, construction work, housing 
subdivisions, and other types of de- 
velopment. This method is less ex- 
pensive, less time consuming, and 
more accurate than traditional land 
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surveys and aerial photo studies. 

Besides monitoring commercial 
and residential growth, remote 
sensing and RV/MIP technologies 
are also being used by state agen- 
cies to guard valuable wilderness 
areas, particularly wetlands. 

A case in point: Dr. John R. 
Richardson, assistant in systems 
ecology at the University of Flori- 


da in Gainesville, needed to deter- 
mine how changes in water deliv- 
ery and quality to the Loxahatchee 
National Wildlife Refuge, a 220 
square-mile expanse of wetland in 
Florida’s Northern Everglades, 
was affecting plant growth. He 
theorized that fertilizer run-off 
from nearby farms was promoting 
the growth of cattails, an unwant- 
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SO you've got these great computer anima- 
tions, CAD and CAE designs, titles and logos, 
charts and graphs. How are you going to 
transfer them cleanly to videotape without 
blowing your budget? 


Turn to the Magni solution: 
VGA Producer.” 


Economy. 

VGA Producer is a single plug-in board for 
your IBM-AT or compatible, so you don’t have 
to invest in expensive external hardware. 
The signal quality you could expect from 
$10,000 + scan converters is yours, inside 
your PC, for just $1695.00. 


Compatibility. 

Unlike similar products, VGA Producer 
doesn't supply on-board VGA, so you aren't 
limited to using “our” resolutions and colors. 
Connect VGA Producer with your existing 
VGA card (STB, ATI's VGA Wonder, literally 
any VGA card having a 28-pin RAM DAC) 
and you're in the video business ...at up 

to 640 x 480 with 256 colors, no special 
drivers required. 


Magni is a registered trademark of Magni Systems, Inc. Magni Systems 
and VGA Producer are trademarks of Magni Systems, Inc. STB, ATI/VGA 
Wonder, and IBM are registered trademarks of their respective manu- 
facturers. Display courtesy of Autodesk Animator” and used with 
permission. Emmy © NATAS/ATAS 1989. 
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Video Quality. 
Compare VGA Producer's video output 

with that of any other ‘genlock’ product. 
You'll find VGA Producer gives you a more 
stable, accurate video signal, whether you're 
working in NTSC or S-VHS. And no wonder. 
Magni has a long history in video test and 
measurement — we ve even been honored 
with the Emmy® award for excellence in 

TV engineering. 


Finishing Touches. 

There's more to video than just dumping 
pictures to tape. That's why VGA Producer 
includes a remote control box for overlays, 
fading, even selectable color zero keying — 
all ittakes to give your videos a polished, 
professional look. 


Call us today for more information about 
VGA Producer. Desktop video has never 
been easier. 


MAGNI SYSTEMS, INC. 
9500 SW Gemini Drive 
Beaverton, OR 97005 USA 
(503) 626-8400 

(800) 624-6465 (MAGNI-OK) 
FAX (503) 626-6225 

TLX 650-2769743MCI 
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ed weed that can crowd out vegeta- 
tion eaten by the Refuge’s wildlife. 
“They knew there was a problem,” 
says Margaret G. Mayers, an ap- 
plications specialist at SPOT, “but 
they didn’t know the extent of [it] 
until they used remote sensing 
[technology].” 

Richardson first processed a 
SPOT image of the Refuge with an 
Erdas Image Processing System 
equipped with a 512-by-512-by-32- 
bit image display card. Using this 
system, he “trained” an IBM AT 
equipped with two 60M hard 
drives to recognize different types 
of vegetation, such as the cattails, 
by their spectral characteristics. 
By assigning each pixel in the im- 
age to a class, Richardson was able 
to develop a vegetation base with a 
90 percent accuracy rating—the 
target percentage for a study of 
this type. “It would have taken 
years to go out on the ground and 
do that,” Richardson says. 

Richardson then employed a pro- 
prietary program that allowed him 
to look at data sets through vari- 
able-size raster cells based on geo- 
graphic location; he then generat- 
ed models that showed how the 
vegetation would respond to 
changes in water quality and nu- 
trients. Sure enough, Richardson’s 
original theory was correct: Fertil- 
izer run-off from neighboring 
farms was, indeed, spurring the 
growth of cattails in the Refuge. 
Richardson adds that the images 
may be used in a law suit that the 
US Attorney General has filed 
against the state of Florida and the 
South Florida Water Management 
District on behalf of the Refuge 
and the Everglades National Park. 


Spanning the Globe 

While the integration of raster 
and vector technologies is used pri- 
marily to measure small-scale en- 
vironmental change, other types of 
remote sensing and image process- 
ing systems are being used to fol- 
low environmental patterns that 
transcend national boundaries. 

For example, Dr. Patricia Jacob- 
berger, a research geologist at the 
National Air and Space Museum’s 
Center for Earth and Planetary 
Studies in Washington, DC, need- 
ed to study the effects of two decades 
of poor rainfall on Africa’s inland 
Niger Delta. To do this, she used 
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Earth Resources Laboratory Appli- 
cations Software, an image process- 
ing package developed at NASA’s 
Stennis Space Center (formerly the 
Earth Resources Laboratory) near 
Bay St. Louis, Mississippi, and re- 
mote sensing data from the Multi- 
spectral Scanner (MSS) and The- 
matic Mapper remote sensor taken 
aboard Landsat 2 in 1976 and Land- 
sat 5 in 1984. (Jacobberger used the 
full resolution of the MSS and The- 
matic Mapper sensor, allowing reso- 
lutions of 80 and 30 meters per 
pixel, respectively.) 

Jacobberger first “destriped” the 
Landsat data to remove faint hori- 
zontal lines on the images that can 
interfere with visual interpreta- 
tion. She then performed a statisti- 
cal analysis and image enhance- 


Simulating environmental change: 


ment of the digital data by devel- 
oping a color image from three of 
the four spectral bands in each 
scene. She used blue, green, and 
red hues to create an image that 
helped her map major land forms 
and soils and distinguish seasonal 
changes. 

Jacobberger registered to the 
same map projection digital files 
with image information from both 
the dry and rainy seasons. She fol- 
lowed with a principal components 
analysis, a mathematical computa- 
tion that compresses into a single 
image data from the different 
channels of the sensing equipment. 
This reduced processing time for 
the data and enabled her to better 
distinguish changes that had tak- 
en place. Jacobberger’s work ulti- 
mately revealed that 75 percent of 
the lakes, ponds, and swamps that 
were still carrying water in the 
1976 Landsat image had since 


This image, which shows a 


hurricane over Northeastern US, was generated using Pixar's 
ChapVolumes software. Multiple images were processed through the 
Pixar Image Computer to create a 3D simulation. 
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gone dry. Her images also showed 
the rate of soil deterioration taking 
place in the region. 

While this devastation of fertile 
land and consequent creation of 
deserts can take decades, other en- 
vironmental events, such as forest 
fires, occur more quickly. To detect 
such events, scientists can use im- 
age processing systems such as the 
Firefly systems now under devel- 
opment at the Jet Propulsion Lab- 
oratory at the California Institute 
of Technology in Pasadena. 


The Firefly Project 

According to Dr. J. David Nich- 
ols, manager of the Firefly project 
at JPL, a pair of Firefly systems, 
slated for completion by 1992 at a 
cost of $4 million, will be mounted 
in airplanes; images from infrared 
line sensors also mounted on the 
aircraft will be transmitted to the 
ground commanders fighting the 
fires. “One of our major [objectives] 
is to get the information to the fire 
camp within 30 minutes,” says 
Nichols. 

Integral to this project is the de- 
velopment of an Innovision Corp. 
(Madison, WI) hardware/software 
system that will let users process 
the imaging data in real time. The 
infrared images will be fed to a sig- 
nal processing system consisting of 
Datacube (Peabody, MA) MaxVideo 
image processing boards and a pair 
of Heurikon (Madison, WI) 68030 
microprocessors. These compo- 
nents will separate fire data from 
background image data and feed it 
to an onboard data processing sys- 
tem built around a Mac II. 

According to Nichols, the data 
processing system will reference 
the information to a point on the 
Earth’s surface with input received 
from the airplane’s navigational 
system. The image will include 
both latitudinal and longitudinal 
datapoints for the perimeter and 
hot spots of the fire, as well as 
monochrome terrain images over- 
laid by fire areas that vary in color 
intensity according to temperature. 
The onboard crew will be able to 
add their own notes and highlight 
landmarks in the images, as well as 
freeze frame the images for trans- 
mission to the ground, using the op- 
erator terminal. 

While looking at individual im- 
ages to define change can some- 
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times be tedious and unreliable, 
the animation capabilities avail- 
able with many of today’s software 
products appear to be making such 
tasks much easier. 

For example, one company that 
is using animation capabilities in 
conjunction with remote sensing 
and image processing technologies 
is The Analytic Sciences Corp. 
(TASC). In addition to studying 
such issues as crop forecasting and 
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Also playing a key role in monitoring environmental change are 


Weather Service, proprietary cloud 
analysis algorithms, and fractal- 
based cloud synthesis algorithms. 
The Computing Technology Cen- 
ter also uses Alliant minisuper- 
computers, an SGI workstation, a 
Gould image processing system, 
and machines from Symbolics and 
Sun to generate 3D scene simula- 
tions, visualizations of complex sci- 
entific phenomena, and anima- 
tions. Using Pixar (San Rafael, 
CA) Image Computers, they can 
also convert infrared cloud images 
into 3D surfaces to help them in- 
terpret the data. 
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workstations such as Geospectra’s (Ann Arbor, MI) Atom 500-S, which 
generates from a stereo pair of vertical aerial photos simulated 
perspective views of sites. This image is one from a pair of photos of 


California’s Yosemite National Park. 


the effects of acid rain, researchers 
at TASC’s Computing Technology 
Center in Reading, Mass., also 
monitor weather patterns by inter- 
preting and processing weather 
satellite information. 

Using a proprietary system 
called FutureSat, TASC research- 
ers can simulate a predicted satel- 
lite image, basing forecasts on the 
nested-grid model of the National 


“For clouds, animation is simply 
the process of playing back individ- 
ual hourly satellite snapshots as 
seen by the GOES weather satel- 
lite,” says Tom Stephenson, man- 
ager of the Computing Technology 
Center. 

An animation software vendor 
taking a similar tack is Softimage 
Inc. (Montreal, Canada). The Soft- 
Image 4D Creative Environment is 
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a set of modules designed to per- 
form the major tasks associated 
with 3D computer animation and 
simulation in the film, high-com- 
plexity scientific visualization, in- 
dustrial design, and broadcast in- 
dustries. Softimage has recently 
developed an additional program 
that lets users convert elevation 
data into a 3D database that can 
be incorporated within the 4D Cre- 
ative Environment; the users can 
then animate the data. A hydro- 
logical company plans to use this 
system, combined with a custom- 
ized fluid dynamics program, to 


Researchers can create a 


simulated perspective view 250 meters 


able to reveal information about 
ocean currents and tides. 

The monitoring of natural phe- 
nomena that occur on a global 
scale, such as ocean currents, will 
increasingly take priority over 
small-scale events. Scientists and 
researchers have come to under- 
stand that seemingly unrelated 
ecological occurrences on opposite 
sides of the world are actually in- 
tertwined, and they want to better 
understand that link. Change 
analysis software is proving help- 
ful in this task as well. 

For instance, Tom Stone, a re- 


above ground at the Cathedral Rocks area of Yosemite using the Atom 
500-S. Had the region suffered a large earthquake, such a view could 
help scientists determine the locations of land slides, bridge washouts, 


and earth upheavals and sinks. 


simulate water flows that could re- 
sult from a proposed dam; by run- 
ning the water over the terrain, 
they would be able to determine 
how the water would affect the 
land over time. 

Theoretically, such animation 
functions could also be used to 
track water flow globally. By tak- 
ing millions of pictures of an 
ocean, for example, users might be 
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search associate at the Woods Hole 
Research Center (Woods Hole, 
MA), is using Erdas PC software to 
determine rates of global defores- 
tation in the Amazonian rain for- 
est. He bases his work on data col- 
lected from the Thematic Mapper 
remote sensor on the Landsat 5 
satellite and the NOAA Advanced 
Very High-Resolution Radiometer 
(AVHRR) satellite, which can im- 


age large areas (in this case, the 
entire rain forest). The Center 
runs the software on a Compaq 
386 with a 300M hard drive and a 
9-inch tape drive. 

Using the Erdas software and 
data from an AVHRR image, 
Stone produced a hemispheric map 
of vegetation growth rates. The 
software processed the AVHRR 
data into a gray-scale image com- 
posed of 256 brightness levels, and 
Stone worked with the software to 
group the different bins into ap- 
proximately 10 levels that are in- 
versely related to colors on the col- 
or spectrum. Cool colors such as 
blues and purples represent areas 
of high growth, while warmer col- 
ors represent areas of low growth. 

Stone experimented with the 
software to devise an image that 
best suited his purpose: “I did the 
level splicing to be pleasing to the 
eye and to [highlight] the feature I 
am most interested in—areas of 
high and low vegetation,” he says. 
The results of this study will en- 
able him to calculate the amount 
of carbon dioxide that fallen trees 
are releasing into the atmosphere 
and, thus, help him monitor the 
global warming trend. 


Mission to Planet Earth 

The emphasis scientists are now 
placing on the environment has 
led to the development of “Mission 
to Planet Earth,” a proposed 15- 
year international effort to gather 
satellite data on global environ- 
mental trends. According to many 
researchers, technological ad- 
vances have also helped realize the 
project. “[The ‘Mission to Planet 
Earth’ project] was not possible be- 
fore [because] we did not have [the 
necessary] computational power or 
observational technology,” says 
Dr. Gerald Soffen, Earth Observ- 
ing System (EOS) senior project 
scientist at the NASA Goddard 
Space Flight Center in Greenbelt, 
Maryland. “We now have the tech- 
nical capability to build the instru- 
ments and do the computational 
work.” 

In 1996, NASA plans to launch 
four unmanned space platforms 
into polar orbit. The first two “Mis- 
sion to Planet Earth” spacecraft 
are being developed under the 
EOS program. NASA administra- 
tors note that the first EOS plat- 
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AUTOCAD COVERS ALL FOUR CORNERS. 


AutoCAD brings a world of 
applications right to your desktop. 
AutoCAD is the foundation for thou- 
sands of mapping and GIS installations 
worldwide. Its fully-programmable 
open architecture is the right choice 
for cost-effective map entry as well 

as for complete geographic informa- 
tion systems. ) 

Select high-precision map drawing 
tools from AutoCAD’s interactive 
menus. Define your own coordinate 
system or use AutoCAD’s Surveyors 
Units. Import digital maps and use 
AutoCAD to overlay them. There’s vir- 
tually unlimited layering to organize 
complex graphics. 


Link graphics and text. 
Graphic entities in AutoCAD draw- 
ings can be associated with their 


alphanumeric descriptions for a wide 
range of applications. For example, 
several applications use AutoCAD to 
produce graphic displays from spatial 
inquiries to topologically-structured 
databases. 


Accurate graphics. 

AutoCAD’s full 3-D, double-precision, 
floating-point database lets you zoom 
throughout large, complex map data- 
bases with no loss of accuracy. And 
AutoCAD will preserve the accuracy 
of any engineering drawing it imports. 


Widespread support. 

Exchanging maps and GIS data is 
made simpler using AutoCAD. There 
are numerous digitized databases in 
Autodesk’s industry-standard DXF™ 


Autodesk, the Autodesk logo, and AutoCAD are registered in the U.S. Patent and Trademark office by Autodesk, Inc. DXF is a trademark of 
Autodesk, Inc. Terrain model courtesy of American Digital Cartography, Inc. Additional GIS photos courtesy of Generation 5 Technology, Inc. 
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file exchange format. And you can 
exchange files with other GIS systems 
like ESRI’s ARC/INFO? 

AutoCAD users are well-supported, 
too. Your Authorized Dealer is ready 
with hardware and third party enhance- 
ments to configure the right system for 
you. You can cover a lot of ground with 
AutoCAD. Call 800-445-5415, exten- 
sion 65, to get started today. 


LAN 


AUTODESK 


2320 Marinship Way, Sausalito, CA 94965 


800/445-5415, ext. 65 


AutoCAD runs on a variety 

of industry-standard per- 

sonal computers and engi- 
neering workstations. 
AutoCAD’s file portability 
allows transfers of draw- 
ings between different 
hardware platforms with- 

out file conversion. 


form, which has been budgeted 
and is already being developed, 
will carry 19 remote sensors into 
space. These will include a geody- 
namics laser ranging system to 
provide data on the Earth’s crustal 
movements and the growth of gla- 
ciers and polar ice sheets. An at- 
mospheric infrared sounder will 
measure atmospheric temperature 
and moisture as a function of alti- 
tude, and oceanic circulation data 
will be beamed back instanta- 
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Satellite imagery helps environmentalists monitor the growth of 


to be launched in 1996—the High- 
Resolution Imaging Spectrometer 
(HIRIS). While today’s sensors 
have, at most, seven spectral 
bands, HIRIS will provide 30-me- 
ter resolution over 192 bands. 
These capabilities will allow scien- 
tists to identify light signatures of 
individual chemicals, pinpointing 
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forests (brick red) surrounding Bremerton, Washington. 


neously by a radar altimeter. 

The General Electric Co. (Fair- 
field, CT) will build the EOS plat- 
form and integrate it with the in- 
struments, which are being built 
by the Space Agency, according to 
Soffen. 

Most of the remote sensing work 
will be done by the Moderate-Reso- 
lution Imaging Spectrometer (MO- 
DIS), which will image the atmos- 
phere, ocean, and land in visible 
and infrared wavelengths, with 
resolutions of up to one-half kilo- 
meter. The instrument should pro- 
vide information on the correlation 
between changes in the Earth’s bi- 
ology and seasonal change. MO- 
DIS will also measure oceanic and 
atmospheric conditions. 

MODIS’s resolution will be out- 
done by another sensor scheduled 
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the location of valuable minerals 
and other natural resources. These 
instruments would be accompa- 
nied by smaller probes, which will 
gather data on the depletion of 
ozone in the atmosphere. Others 
would measure rainfall in the trop- 
ics and the Earth’s magnetic fields. 
These new sensing instruments 
will invariably require new types 
of image processing and GIS soft- 
ware. And some of these pro- 
posed packages may be spun off 
of NASA’s $500 million Data and 
Information System (DIS), a soft- 
ware system that will be estab- 
lished to handle the EOS data. 
NASA officials cite the need for 
software that can integrate into a 
single system data from different 
instruments. While this can al- 
ready be done to a limited extent — 
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SPOT spatial data can be com- 
bined with multispectral data— 
the integration of EOS data will be 
more complex. Biases built into 
different sensors, such as different 
sensitivities to clouds, different 
drifts over the same time period, 
and different times between meas- 
urement, must be corrected. 

But processing the flood of data 
from EOS sensors will present yet 
another immense challenge. Pro- 
gram critics are asking why NASA 
is going after new data when much 
of today’s data is underutilized. 
“Everyone in every application is 
fond of saying how voluminous 
their data is, but in image process- 
ing, it really is voluminous,” says 
Bob Mills, president of Decision 
Images (Skillman, NJ), an image 
processing consulting and software 
development firm. 


A Flood of Data 

With EOS and “Mission to Plan- 
et Earth,” the problem would only 
get worse. One estimate is that the 
data obtained from EOS in one 
year will fill a seven-story building 
the size of a football field. NASA 
has already stated that the four 
“Mission to Planet Earth” polar or- 
biters will need their own tracking 
and data relay satellite to send 
data back to Earth. 

One solution for the data flood 
may be the further development of 
sophisticated browse software. 
Browse enables a computer to take 
an information request, flip 
through large sets of data, and pro- 
vide the user with a small preview 
of the appropriate files. The proc- 
ess is similar to a computer-gener- 
ated database of research ab- 
stracts, except the user views 1m- 
ages instead of text. 

Browse software will likely be 
only one of many different systems 
developed to handle the data 
beamed to Earth to monitor envi- 
ronmental trends in the decade 
ahead. Five years ago, the Con- 
eressional Office of Technology As- 
sessment predicted that changes in 
sensor systems might lead to new 
types of data requiring different 
analytic techniques. The increas- 
ingly important task of monitoring 
environmental problems and glob- 
al changes has given the software 
industry the opportunity to help 
fulfill that prophecy. CGW 
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The WACOM SD-Series. A0 to A5 sizes, square or rectangular, standard, magnetic, 
electrostatic, or transparent menu panel surfaces. Pressure-sensitive, stroke-type, or 
non stroke-type cordless stylus. 4-button or 12-button cordless cursor. 
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Artists working with a conventional digitizer 
often feel like tethered birds. The cord, the 
heavy stylus, the unresponsiveness — it’s an 
alien environment. 

But less, as artists know, is more. Cut the 
cord, eliminate the battery and magnet, and 
you have a stylus as light as a ballpoint pen, 
a tablet as inviting as a sketchpad. A WACOM 
SD-Series digitizer. 

And less-is-more offers a bonus: the first 
cordless pressure-sensitive stylus. The nuances 
of each stroke translate into line widths 
or other effects for a new dimension in 
computer graphics. | 

The elegance of the SD-Series is backed up 
by outstanding performance. Whether you are 
designing a circuit board, picking points, or 
creating computer art, you need a digitizer 
that lets you work at your own pace. That’s 
why the SD-Series offers a 205 points per 
second sampling speed. You need pinpoint 
accuracy: £0.25 mm (+0.15 mm 
available), all over the active surface, not just 
the center. High resolution: 0.02 mm (1270 
lines/inch). Reliability: a MTBF of 50,000 
hours for the AO board and 130,000 for the 
A4 tablet. A digitizer that doesn’t get in the 
way of your ideas. A WACOM SD-Series 
cordless digitizer. 

WACOM understands, for it is the digitizer 
manufacturer that is a major CAD vendor, 
too. And in ASICs, telecommunications, and 
factory automation, WACOM refines the 
man-machine interface. In engineering, also, 
less is more. 
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World Class Software 


Will the graphics software market of the 1990s 
reward Japanese efficiency or US innovation? 


By Tom Kiely 


n the race to satisfy the world’s growing appetite 

for advanced computer software, it appears that 

America is winning all the medals, while Japan, 
its toughest technology competitor, is wearing lead 
boots. Indeed, most assessments of this market con- 
clude that the US currently leads all other nations in 
software production, consumption, and innovation. 
American vendors hold 70 percent of the $50 billion 
world market for software. And, say many analysts, 
because America remains the largest consumer of the 
stuff that makes hardware come to life, it should re- 
main fertile ground for still more innovation in the 
1990s. 

That’s the good news for Americans who are disqui- 
eted by Japan’s growing prowess in other markets. 
Last month, in part one of this series, “Made in Ja- 
pan,” we reported on competition between Japanese 
and American hardware makers and highlighted Ja- 
pan’s push into graphics commodities markets. While 
Japan does not always play fair on trade issues, a 
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_Editor’s N ote: This is part two ut our series on US 
| competitiveness, which examines strategies 
the US must consider to ngigy its | 


-own making, 


growing number of analysts believe that America’s 
competitive problems start in America. They argue 
that short-sighted business strategies, expensive capi- 
tal, penny-pinched investments in R&D and manufac- 
turing, inexperience in the arts of international ; 
marketing, and a willingness to sell ad- 

vanced technologies to foreign buyers | a 
handicap the US in its efforts to sell 2 
against other nations in the global 4 
bazaar. 

But in software, the 
tables are turned. 
Hampered by con- 
straints of its 


the Japa- 
nese soft- 
ware 


industry is an also ran. An oligar- 
chical Japanese computer industry 
has bred a domestic market with a 
predilection for custom-designed 
software. The confining air of this 
market has choked software inno- 
vation, many believe. And labor- 
intensive software customization, 
in a nation that suffers acutely 
from a shortage of computer programmers, has sty- 
mied Japan’s attempts to seize a greater share of the 
world computer systems market. 

That’s the way things look today. But fortunes may 
change. In the 1990s, many analysts predict, the gap 
between hardware’s capabilities and the relatively 
slow development of soft- 
ware will provoke struc- 
tural changes in the world 
software industry that 
could favor process engi- 
neers over innovators. 
Japan, through its efforts 
to cope with its deficien- 
cies in today’s software 
market, could be laying 
the groundwork for the 
software “manufactur- 
ing” skills that will allow 
it to successfully chal- 
lenge the US and Europe 
in the information econo- 
my of the next century. 

“We still believe the US holds the lead [in software 
production],” says Alice Denson, manager of interna- 
tional affairs at ADAPSO (Arlington, VA), a comput- 
er software and services trade organization represent- 
ing 900 firms. “But competition from Japan is grow- 
ing. It is an increasingly important concern to us.” 

More bluntly, the US Office of Technology Assess- 
ment scrutinized the global software services industry 
in 1987 and concluded that “Japan will emerge as the 
primary US competitor in software.” In Japan, the six 
corporate giants that dominate the computer, semi- 
conductor, consumer electronics, and telecommunica- 
tions industries also rule the roost in software: Hitachi, 
NEC, Fujitsu, Mitsubishi, Toshiba, and Oki. 

When these firms first jumped into the computer 
business, they offered free or heavily discounted soft- 
ware as a way to lure customers away from IBM. 
(IBM, of course, has long been a major presence—and 
nemesis—in the Japanese computer market.) Origi- 
nally, Japanese software was based primarily on soft- 
ware licensed from the US. But by the mid-1970s Jap- 
anese firms had system software products of their 
own, such as NEC’s software for its non-IBM compati- 
ble machines. 

Bundling software and hardware in Japan appears 
to have worked, but at a cost. A 1989 ADAPSO report 
on the Japanese software industry argues that while 
“this tactic did serve to erode IBM’s share of the [Jap- 
anese] computer hardware market, the availability of 
so much free or cheap software stunted the growth of 
an independent software industry.” Today, most of Ja- 
pan’s software companies are financially weak, are 
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next century. 


affiliated with one of the computer 
giants, and often act as nothing 
more than subcontractors. 

Moreover, the way bundled sys- 
tems were marketed and received 
in Japan during the last 20 years 
has created customer expectations 
that are markedly different from 
those in the US. From the start, 
the Japanese companies would custom-design soft- 
ware for its customer’s needs, often sending teams of 
software engineers to the customer’s offices. Today, 
the Japanese domestic market expects tailored soft- 
ware and substantial assistance from its vendors. 

“Japanese customers are very demanding as far as 
service and support are 
concerned,” says Hiroshi 
H. Hara, president of Ca- 
dam Systems Company 
(Tokyo), a Japanese joint 
venture of Cadam Inc. and 
Kawasaki Heavy Indus- 
tries, and vice president of 
Cadam Inc. “And they’re 
willing to pay money to 
get that.” IBM, Fujitsu, 
and Kawasaki Heavy In- 
dustries distribute Ca- 
dam’s mainframe and mi- 
crocomputer CAD/CAM 
software in Japan. “Price 
is never a problem,” Hara 
says. The real barrier to growth in Japan is develop- 
ing a large enough support organization to back up 
the product in the manner the market demands. 

The Japanese computer companies “unbundled” their 
software in 1977, but over the last 10 years, separate 
pricing has done little to disengage sales of software 
from hardware. As a result, Japan’s computer makers 
write most of the system software used in Japan today, 
and customers—either on their own or in joint develop- 
ment with their hardware vendor or a software compa- 
ny—write most of their own applications. 

The national consequences are obvious to American 
software vendors competing in Japan. Customized 
software is costly and time-consuming, which means 
there is increasingly less of it as demand for software 
accelerates. 

In the US, banks and insurance companies employ- 
ing programmers to develop in-house software prod- 
ucts complain that there is as much as a four-year 
backlog for new development; maintenance of old 
products demands an increasing amount of a compa- 
ny’s MIS resources. 

In Japan, the situation is reportedly at least as bad 
and worsening quickly. The Japanese have tradition- 
ally considered software engineering a less presti- 
gious career than hardware engineering and now face 
an acute shortage of programmers. 

“Packaged software” (the mainstay of the US soft- 
ware industry accounting for 70 percent of the US 
market) or flexible multi-use programs might help to 
soften Japan’s growing software crisis. But customers 
used to tailored software are slow to warm up to off- 
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the-shelf products. One source 
from the ADAPSO report said the 
Japanese often liken using pack- 
aged software to “wearing someone 
else’s underwear.” 

Japan’s software industry has “a 
lot of problems to solve,” says Wil- 
liam Curedon, science officer for 
technology marketing at Sun Mi- 
crosystems Inc. and an authority on CASE (computer- 
aided software engineering) technologies. “Their ap- 
proach to software has been static, fundamental, and 
painstakingly labor-intensive. The Japanese lan- 
guage also places severe constraints on its own soft- 
ware and on how they take advantage of foreign soft- 
ware.” These difficulties, 
he believes, put Japan’s 
software industry five 
years behind the US. 

Many observers reckon 
that the key to success in 
the software industry is in- 
novation. The go-go entre- 
preneurial atmosphere of 
the US has been a hot- 
house for software creativ- 
ity, argues Anthony 
Hearn, a Rand Corpora- 
tion analyst who serves on 
the US National Research 
Council’s Committee to 
Study International Devel- 
opments in Science and Technology. His committee 
concluded in a recent study that “software break- 
throughs” appear to occur less often in nations such as 
Japan, where “societal structures” are rigid, large or- 
ganizations dominate the landscape, little venture 
capital is available, and few incentives exist for entre- 
preneurs to try alternative approaches. 

All this spells opportunity for American vendors 
who take the time to learn the Japanese market, cul- 
tivate the distribution system, and translate software 
and manuals to Kanji. (During the past two decades 
the Japanese have used protectionist policies to dis- 
courage software imports, but the US has successfully 
pressured Japan to relax these policies in the last few 
years.) 

In a nation of customized software, where imported 
software—though growing—now accounts for less 
than 10 percent of the software used, Cadam holds 
21.8 percent of the market for mainframe CAD/CAM 
users, according to a 1987 survey by Nikkei Computer 
Graphics Magazine. Internally developed CAD soft- 
ware had 20.5 percent of the market. And Cadam’s 
Hara boasts that even company’s that have developed 
their own CAD packages—such as Nissan and 
Toyota—also use Cadam products. 

Mentor Graphics (Beaverton, OR) attributes its 
success in the Japanese market to its independent, 
wholly owned Japanese subsidiary. Although compet- 
ing against home-grown products from Hitachi, Zu- 
ken, and Fujitsu, Mentor expects 1989 revenues from 
Japan to exceed $60 million. Executive vice president 
Dave Moffenbeier says that Mentor goes to some 
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software factory has 1000 
programmers, each writing 
2000 lines of code per 
month—that adds up to 
millions of lines per month 


per factory. 


length to allow its Japanese sub- 
sidiary to run itself in Japanese 
style, and that Japanese custom- 
ers obviously appreciate it. “We 
had a Japanese customer come to 
Beaverton once,” Moffenbeier re- 
calls, “and the customer truly be- 
lheved that Mentor Graphics US 
was a subsidiary of Mentor 
Graphics Japan.” 

Digital Equipment Corporation’s Japanese subsid- 
iary, DEC Japan, took in revenues of more than one 
billion yen (approximately $700 million) in its 1988- 
89 fiscal year. Kensaku Fujimori, DEC Japan’s man- 
ager of engineering systems in sales program develop- 
ment, says he sees real 
promise for DEC’s new 
systems integration strate- 
gy in Japan. “The market 
needs more of the unbun- 
dled purchasing methods 
rather than turnkey solu- 
tions,” he says. Large Jap- 
anese companies now have 
quite a large variety of 
hardware and software 
systems in place and need 
a vendor who can tie them 
together. 

Given all that, why 
should US companies wor- 
ry about competition from 
Japan? All they need to do is look, as the Japanese do, 
at the long-term picture. 

Observers say that the US should not confuse the 
structural weaknesses of Japan’s software industry 
with the Japanese ability to write software. Japan’s 
preference for customized software “doesn’t mean 
they're behind the United States,” argues Michael 
Cusumano, assistant professor at the Massachusetts 
Institute of Technology Sloan School of Management. 
The mainframe-mindedness of Japanese vendors has 
angled them toward big systems—such as hardware 
and software systems to run nuclear power plants. 

But, Cusumano adds, because of the structure of 
the Japanese industry and the shortage of software 
programmers, Japanese vendors “have been forced to 
find ways to systematize the development process of 
custom software.” And through these efforts, Japa- 
nese vendors may have developed the skills to capital- 
ize on software’s future. 

One innovation is the Japanese software factories. 
“A typical factory has more than 1000 programmers 
at one site,” explains Cusumano. “They’re usually in 
two or three buildings that are linked,” often through 
local area networks. Factory programmers usually 
have individual terminals and, by one account, a sin- 
gle programmer may write up to 2000 lines of code 
per month—that adds up to millions of lines per 
month per factory. Each of the major Japanese com- 
puter companies maintains software factories 
throughout Japan. 

IBM, DEC, and other US companies may house 
hundreds or even thousands of programmers under 
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one roof, Cusumano points out. 
“But what makes a factory is stan- 
dardization. The process skills at 
the big Japanese companies are 
excellent. There is a heavy empha- 
sis on standardized tools, standard- 
ized methods, and libraries of reus- 
able code. They tend to build sys- 
tems around reusable cores.” 

In Cusumano’s view, the Japanese “are ahead of 
us 1n managing custom software development by 
maximizing reusability.” Standardization and pro- 
ject management ensure that the code is of very 
high quality—by most accounts, much higher than 
code written in the US. 

These are precisely the 
skills that may separate 
the leaders from the also- 
rans in tomorrow’s soft- 
ware industry. While inno- 
vation has carried the soft- 
ware industry—especially 
the US industry—thus far, 
says Rand Corporation’s 
Anthony Hearn, the big 
question of the future is 
“how long will innovation 
play so important a role in 
software?” 

The NRC panel on 
which Hearn serves has the 
concluded that the same 
American environment that nurtured creativity could 
disadvantage the US in coming years. The US has 
paid little heed to structured software development, 
craftsmanship, and project management. But within 
a decade, factors such as these (and labor costs) could 
begin to redefine the economics—and possibly the 
leadership—of the global software industry. 

“In software development, we tend to rely on small 
groups of highly skilled people,” says Cusumano. 
“That's great for doing one-time projects. But if you 
want to do a series of projects over time, you could 
benefit from standardization of tools or methodologies 
or reusability. You can’t really capitalize on that in 
small groups.” He adds that if the US is to remain 
competitive in the years ahead, vendors “must be 
willing to learn that software development is a pro- 
cess that can be more systematized.” 

There are other signs of the stiff competition ahead. 
Japan is enthusiastic about CASE software tools that 
help programmers design software and write code. 
With their disposition toward standardization, Cusu- 
mano speculates, Japanese vendors may employ 
CASE tools more quickly and to greater advantage 
than will US vendors. 

DEC Japan’s Fujimori cautions, however, that 
CASE tools are still more promise than reality. And if 
the mainframe-oriented Japanese are to successfully 
use software development tools, he argues, they must 
first learn how to employ workstations better and 
practice with workstation-based CASE tools a great 
deal more. The Japanese seem to agree because a few 
of the numerous software development programs cur- 
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rently promoted by the Japanese 
government, industry, and univer- 
sities involve CASE tools, worksta- 
tions, or both. (The most notable of 
these is the SIGMA project, 
launched in 1985, to promote the 
use of CASE tools and distributed 
systems. ) 

Japan is investing millions of 
dollars in other software development projects and 
has launched programs to train new programmers, 
notes Joel Orr president of NCGA (National Comput- 
er Graphics Association) and a consultant in comput- 
er graphics and CAD/CAM. 

Such government and industrial targeting has pre- 
saged Japan’s push into 
other technology sectors. 
Although the fruits of Ja- 
pan’s software invest- 
ments, to date, have been 
disappointing — producing 
few tangible break- 
throughs in systems or ap- 
plications software—many 
observers point out that 
early Japanese invest- 
ments in semiconductor 
technology and hardware 
programs were similarly 
disappointing. 

U S. But they did not remain 

disappointing for long. In- 
tel Corporation (Santa Clara, CA) keeps a close eye on 
another Japanese software project underway in Ja- 
pan: the Real Time Operating Systems Nucleus 
(TRON), begun in 1984 and aimed at fostering a new 
Japanese operating system. 

“For years, Americans believed the Japanese were 
incapable of producing usable software,” says Orr. “Of 
course, 30 years ago we believed the Japanese were 
incapable of producing quality goods of any kind. 
That belief has had to change in the face of reality.” 

Sun’s William Curedon also swims against the tide 
of common opinion and declares the Japanese govern- 
ment-funded software effort, the Fifth Generation 
Project, a program begun in 1982 to spark AI technol- 
ogy, “an unmitigated success.” 

The majority view, espoused by Victoria Kader, an 
international economist at the Department of Com- 
merce and a specialist on the AI marketplace, is that 
the US “is way ahead in all areas of artificial intelli- 
gence—research and development, expert systems, 
neural networking, and so on.” 

Curedon disagrees. “It’s nonsense to call the Fifth 
Generation Project a failure,” he argues. “That’s jin- 
goistic. Americans write off the project because no 
products came out of it. But that program has cata- 
pulted Japan’s understanding of knowledge-based 
systems, of AI, of parallel systems. In five years they 
reached parity with the US.” 

Moreover, the Japanese software market is chang- 
ing, in part because of the introduction of personal 
computers and workstations. A 1988 study by Japan’s 
Software Information Center (SOFTIC) indicates that 
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software products enjoyed a 32 per- 
cent annual growth rate in Japan 
from 1983 through 1986 and now 
account for about 17 percent of the 
$5.4 billion Japanese software 
market. 

“The packaged software market 
in Japan is still really small,” says 
Bruce Eimon, US Coordinator for 
Packagesoft, a publication and directory service for 
shrink-wrapped software in Japan. “But it’s growing, 
and the workstation market [for which the software is 
being developed] is booming.” 

And Japanese vendors are testing the export wa- 
ters. Until now, Japanese software has been almost 
entirely geared toward the 
domestic market. But Fu- 
jitsu and NEC have begun 
to bid for contracts on 
large projects in the Mid- 
east and Southeast Asia. 
William Curedon says the 
Japanese export strate- 
gists are focusing on in- 
dustries that require large 
systems, such as banking, 
insurance, transportation, 
and the like. “They’re defi- 
nitely going global.” 

But the software niche 
to watch as a measure of 
Japanese competition, say 
a number of analysts, is graphics software, especially 
CAD/CAM. “The Japanese are quite good at graphics 
and real-time programming,” says MIT’s Cusumano. 
And as an export commodity, Japanese vendors could 
more easily market CAD or simulation packages in 
foreign markets because it is software that is not as 
dependent upon local languages or business practices. 

For instance, consider some new players in the $4 
billion American market for CAD/CAM products and 
services: 


@Zuken America (Burlington, MA), the US subsid- 
iary of a Japanese circuit board manufacturer, mar- 
kets a highly regarded Unix-based CAE product 
called CR-3000. Philip Lagace, senior vice president 
at Zuken America, says the package is priced at ap- 
proximately $40,000 and presently will run on IBM 
RT workstations or machines in the Hewlett-Packard 
HP 9000 series. Zuken employees a team of American 
software developers that is working on enhancements 
to the product and will soon offer a version for work- 
stations manufactured by Sun Microsystems. AI- 
though Lagace declines to say what portion the par- 
ent company’s nearly $70 million in revenues comes 
from US sales, Daratech (Cambridge, MA), a firm 
that tracks the CAD/CAM industry, estimates Zuken 
America raked in about $7 million in sales last year. 
@ Dynaware Corporation USA (Foster City, CA), a 
subsidiary of the Japanese software company, 
Dynaware, has sold over $1 million worth of its Apple 
Macintosh 3D modeling package called Dynaperspec- 
tive in less than a year—and that’s on top of revenues 
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garnered from sales of a slower 
selling, DOS-based package intro- 
duced to the US market in Novem- 
ber 1987. 

@ Japan’s Ricoh Corporation 
signed a deal with an unnamed 
West Coast software vendor to 
market a Ricoh 3D design product 
under the US vendor’s own name. 
Hiroaki Chiyokura, manager of Ricoh’s newly opened 
Santa Clara software R&D office, says his company 
intends to eventually market the product in the US 
under its own name. 

@In June 1989, Seiko Instruments Inc., a Japanese 
manufacturer of watches and precision timepieces, 
launched a multi-million 
dollar development and 
marketing program to sell 
its integrated circuit CAD 
tools in the US market. 
David Hightower, director 
of product development for 
Seiko’s newly established 
Electronic Design Auto- 
mation Systems Group 
(San Jose, CA), says Seiko 
developed the CAD tools 
for internal use, then 
launched its products in 
the Japanese market. 
Seiko claims to have 60 
percent of Japan’s inte- 
erated circuit layout market and has high hopes that 
its SX-9000 system will appeal to US customers. 

@ During the same month, Fujitsu America Inc., the 
US subsidiary of Japan’s giant computer corporation, 
announced its umbrella distribution and support op- 
eration—dubbed Your Engineering Solution (YES)— 
for PC-based engineering software tools. Fujitsu will 
operate the program through a network of specialized 
value added resellers (VARs), providing what Fujitsu 
spokesperson Karen Finzi calls “a very Japanese 
hand-holding approach” to this market. 


Of course, the Japanese newcomers are just small 
fish in a big pond dominated by sturdy American 
crawdads such as Mentor Graphics, Autodesk, Ca- 
dam, and others. And DEC Japan’s Fujimori cautions 
that “America is vast, and Japanese CAD vendors 
worry about support. It is not a sell-and-goodbye busi- 
ness, and if they can’t support [their products], they 
won't go into the American market.” 

Both Bruce Jenkins, vice president of Daratech, 
and Anthony Hearn of Rand Corporation also caution 
against panic. Good old American inventiveness will 
help the US keep the software lead well into the next 
decade. But as other US information service indus- 
tries have painfully discovered in the last 20 years, 
innovation alone will not guarantee market leader- 
ship for long. A growing chorus argues that if the US 
wants to keep the medals it has earned, it needs to 
pay more attention to manufacturing, craftsmanship, 
investment, basic science and research, and the 
health and education of its citizenry. CGW 
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The F inal 
Frontier 


By Debra Rosenberg 


Image processing and visualization techniques 
help Voyager 2 zoom in on Neptune 


nsomniacs and other late- 
night TV fans may have been 
surprised last August when, 
flipping past talk shows and 
John Wayne movies, they encoun- 
tered live scenes from outer space. 
It wasn’t a Geraldo special or The 
Twilight Zone: the Public Broad- 
casting System was airing the lat- 
est real-time images from the Voy- 
ager 2 flyby of Neptune. 

Although NASA scientists have 
been viewing image data collected 
by Voyager 2 and its sister space- 
craft, Voyager 1, since the pair was 
launched in 1977, the Neptune vis- 
it marks the first time that televi- 
sion was used to broadcast this 
data to the public as soon as it 
reached Earth. 

The Neptune flyby, called the 
Voyager Neptune Interstellar Mis- 
sion (VNIM), also marked the first 
time that scientists studying mag- 
netic fields and planetary particles 
could access, display, and interact 
with their non-image data graphi- 
cally in real time. 

Although scientists thought 
they'd learned a lot about Neptune 
from Earth-based telescopes, Voy- 
ager 2 proved that there’s no sub- 
stitute for paying an actual visit. 
For instance, it was assumed that 
Neptune—2.8 billion miles away 
and the farthest planet from the 
sun, thanks to Pluto’s irregular or- 
bit—had broken rings, two moons, 
and an atmosphere of hydrogen 
and helium. But it took the sensors 
of a 12-year-old spacecraft to bring 
Neptune into focus. A sampling of 
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what Voyager showed us: 


e Voyager 2 discovered six moons 
in addition to Triton and Nereid. 
Dubbed 1989N1 through 1989N6, 
the moons were hidden from as- 
tronomers by sunlight reflected off 
of Neptune as well as by their 
small size. Even 1989N1, which, 
with its 200km radius, is probably 
larger than Nereid, was left undis- 
covered until Voyager. 

e Astronomers could only pick out 
several faint ring arcs around Nep- 
tune, but Voyager’s cameras cap- 
tured five complete rings circling 
the planet. 

®@ Scientists knew that Triton, the 
only large moon with a retrograde 
orbit, had its own atmosphere, but 
they never expected to find craters, 
ridges, and evidence of active ice 
volcanoes that spray nitrogren 
crystals. Voyager confirmed that 
the pink and blue moon has a liq- 
uid-nitrogen surface and islands of 
frozen methane. Voyager also took 
Triton’s temperature: It is the cold- 
est body in the solar system, set- 
tling in at a chilly minus 400 de- 
grees Fahrenheit. 

@ Voyager revealed that Neptuni- 
an winds rush across the planet at 
400mph pushing clouds of frozen 
methane (like one nicknamed 
“Scooter”) and fueling a hurricane 
the size of Earth, called “The Great 
Dark Spot.” 


Data from Voyager, traveling as 
radio waves at the speed of light, 
took about four hours to reach 
Earth. Scientists at NASA’s Jet 
Propulsion Laboratory (JPL) in 


59 


Bi 


Ring around the planet: Voyager 2 discovered five rings around Neptune. 


The faint outer rings were harder to detect than the solid inner rings. 


Pasadena, California, could access 
data as soon as it was received by 
the Deep Space Network (DSN), a 
series of antennae located in Cali- 
fornia’s Mojave Desert, near Ma- 
drid, Spain and in Tidbinbilla, 
near Canberra, Australia. Quick 
algorithms were also performed on 
the data to enhance the contrast of 
the black and white images before 
broadcast. In the sense that there 
was virtually no delay once the 
data reached Earth, scientists 
could see images in “real time.” In 
reality, images seen by the 2.7 mil- 
lion late-night TV viewers who 
watched “Neptune at Night” were 
about four hours old. 

When the Voyagers began their 
“Grand Tour” of the four largest 
planets, they were outfitted with 
11 different experiments—two in- 
volved special cameras dedicated 
to imaging, and the other nine 
were fields and particles experi- 
ments. Voyager 1 passed Jupiter 
and Saturn and headed into inter- 
stellar space; Voyager 2 continued 
to Uranus and Neptune before 
leaving the solar system. 

But as Voyager 2 zoomed toward 
its destination in space, NASA sci- 
entists were faced with a conun- 
drum on Earth. Even though re- 
mote sensing and visualization 
technology has advanced dramati- 
cally since the Voyagers were 
launched, scientists clearly could 
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not just add new, state-of-the-art 
instruments to a spacecraft miles 
from home. All adjustments would 
have to be made in the equipment 
used on Earth. 

“It’s a great scientific success, 
but it’s also a major engineering 
success,’ says Dr. Edward C. 
Stone, Voyager project scientist 
from the California Institute of 
Technology. Considering the 
spacecraft’s age and technological 
limitations, Stone says, “We set for 
ourselves an exceedingly challeng- 
ing encounter, and everything has 
worked.” 


Sifting through Data 

Although images of Neptune 
eventually ended up in living 
rooms everywhere, they required 
complicated transmission and im- 
age processing techniques. When 
Voyager transmitted a telemetry 
stream of data from the 11 experi- 
ments to the DSN on Earth, high- 
rate data (such as camera images) 
and low-rate data (such as magne- 
tometry data) were separated and 
distributed to scientists working 
on each experiment. “There’s a lot 
of engineering data embedded in 
the telemetry stream,” explains 
Dr. Ray Bambery, supervisor of 
JPL’s Image Processing Laborato- 
ry for engineering and operations. 
“We filter that out [for image pro- 
cessing.” Once the data reaches 


Earth, it may even be bounced 
back into space for transmission 
across the world by satellite. 

The danger with real-time im- 
age processing, Bambery warns, is 
that interference—such as that 
from a thunderstorm at one of the 
DSN sites—could destroy valuable 
information. “When pictures are 
taken in real time you have to live 
with the data as it’s returned,” he 
says. To ensure perfect transmis- 
sion of data from Voyager’s closest 
approach to Neptune, the data was 
stored on the craft’s digital tape re- 
corder and re-transmitted to Earth 
three times. 

The Voyager was equipped with 
a Vidicon black and white camera 
system, which consisted of one 
wide-angle camera and one nar- 
row-angle camera. Today, NASA 
still does not have the technology 
to use full-color cameras in deep 
space missions, Bambery says. 
Even the next space probe, Galileo, 
will use black and white cameras 
for imaging. 

On Voyager, a color wheel fitted 
with eight different filters was at- 
tached to each camera. The camera 
was programmed, says Bambery, 
to take one exposure with a clear 
filter and then to take exposures 
with each of the other colored fil- 
ters. Because a green filter would, 
for example, filter out the green 
portions of the image, making a 
sandwich of all the exposures 
would yield a full-color image. 

But the planet is rotating, the 
spacecraft is moving (at a cool 
60,000mph or so), and, says Bam- 
bery, the camera requires 48 sec- 
onds between exposures, which can 
last as long as five minutes. “You 
can skip 1000 miles between expo- 
sures ... [The images] don’t jibe. 
They don’t lay on top of each other,” 
says Bambery. “We have to do a lot 
of tricks to make these pictures 
come in.” Analysts must then “reg- 
ister” the images by lining up the 
features in each exposure. 

But Voyager didn’t send post- 
cards back to Earth. “You just 
don’t receive pictures,” says Bam- 
bery. The data was transmitted in 
digital form. The image was bro- 
ken into pixels; each pixel became 
a digit representing one of 256 
gray-scale brightness values. As 
the data was received, scientists 
organized it line by line into an 
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800-by-800-pixel image. Using a 
Ramtek (Santa Clara, CA) digital- 
to-analog converter, scientists 
could then create an NTSC-com- 
patible, 400-by-400-pixel subset of 
the image for broadcast. (The larg- 
er 800-by-800-pixel size won't fit 
on a 525-line television screen.) 
These were the black and white 
images shown on PBS. 

Visitors to New York’s Ameri- 
can Museum of Natural History 
and Los Angeles’ Museum of Sci- 
ence could not only view live im- 
ages from Neptune—they could 
print them out and take them 
home. A Slow Scan Transceiver 
from Colorado Video (Boulder, CO) 
converted images received at JPL 
into sound, which can travel 
through ordinary telephone lines. 
This signal was sent to the muse- 
ums, converted back into video 
with Colorado Video’s Slow Scan 
Receiver, and displayed on a large 
monitor. The images were also dis- 
played on PCs with PicturePower 
software from PictureWare (Bala 
Cynwyd, PA). Museum visitors 
could select images and then print 
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them out with a CP-200U video 
copy processor from Mitsubishi 
Electric Sales (Cypress, CA). 

Most of the data returned from 
Voyager didn’t produce perfect im- 
ages. Because scientists could only 
predict optimum exposure times, 
the pictures were often too light or 
too dark to distinguish individual 
features. So Bambery and his team 
used NASA’s own software on a 
VAX cluster (consisting of two 
850s, two 780s, and a Microvax II) 
from Digital Equipment Corp. 
(Maynard, MA) to create stretch 
algorithms. If, for example, the 
original brightness values received 
from Voyager all fell between zero 
and 60 (where black is zero and 
white is 256), the original image 
would be too dark to see. The algo- 
rithm would stretch these 60 val- 
ues to span all 256 gray scales. 
This stretching process was illus- 
trated in two histograms to the 
right of each broadcast image. 

It took Bambery and his team 
between 144 seconds and six min- 
utes to receive a complete image 
from Voyager, and about 30 sec- 


The big chill: Triton’s pinkish 
surface is studded with icy 
volcanoes. Melting and collapsing 
may have caused the caldera-like 
depressions and linear ridges. 


onds to run the algorithms and dis- 
play black and white images for 
broadcast. Color images took sev- 
eral hours to produce, and more 
complicated images, such as the 
animated flyover of Triton shown 
to Congress in September, were 
done in one night. But, Bambery 
says, so much data was returned 
that “we will be processing pic- 
tures from Neptune all the way 
into next April.” 

JPL used Gould DeAnza (now 
VICOM Systems Inc., Fremont, CA) 
IP8500 and IP9000 Image Array 
Processors, an Adage (Billerica, 
MA) Iconus Display System, and 
Solbourne (Longmont, CO) Series4 
workstations to produce the color 
animations. The Solbourne Senes 
4, with two processors, was used by 
researchers to simulate the close- 
up flyby of Triton. 


Getting out the Door 

A Mark 3 Hypercube, created by 
researchers at JPL and Cal Tech, 
was used for animations as well as 
for tracking features of the planet. 
The Hypercube, says Steve Groom, 
a member of JPL’s technical staff, 
is an array of eight processors con- 
nected by serial links. Custom de- 
signed by JPL/Cal Tech research- 
ers, each processor consisted of two 
Motorola 68020 CPUs, a Motorola 
68881 math coprocessor, and a 
Weitek (Sunnyvale, CA) floating- 
point processor. The cube is a pe- 
ripheral to a host computer, a 
Sun4/280 from Sun Microsystems 
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(Mountain View, CA). 

“We took some of the most com- 
putationally intensive steps and 
produced them on the cube,” 
Groom says. The two cubes used by 
JPL allowed researchers to do 
some of their work up to 20 times 
faster. “The cube just allowed us to 
get out the door faster,” says 
Groom. But, he adds, “it was more 
important in our interactive 
work.” 

Researchers could run algo- 
rithms on the cube to predict the 
movement of certain features on 
Neptune—such as the Great Dark 
Spot. Using these predictions, sci- 
entists could reprogram Voyager’s 
cameras to be in the right place at 
the right time to catch the moving 
targets. “Before this encounter,” 
Groom says, “there was no way 
this information could be produced 
before [Voyager reached the point 
of] closest encounter [with the 
planet].” 

Such animations as the spinning 
blue globe shown on television 
were created in black and white on 
the Hypercube. Scientists used 
mapping techniques, Groom says, 
to place flat images of the planet 
onto a sphere. The animated, black 
and white sphere was transferred 
to videotape using an encoder from 
Lyon Lamb Video Animation Sys- 
tems (Burbank, CA). Then, says 
Groom, a Macintosh computer 
from Apple (Cupertino, CA) was 
used to add pseudo color to the 
globe through color look-up tables. 


Seeing the Invisible 

The visualization arm of the pro- 
ject, the Voyager Neptune Encoun- 
ter Science Support Activity 
(VNESSA), supported seven of the 
nine non-imaging fields and parti- 
cles experiments. VNESSA provid- 
ed real-time data as well as new 
graphical methods for real-time 
display. VNESSA also transferred 
the display images to the JPL Pub- 
lic Information Office (PIO) for 
television broadcasts. 

In the past, scientists studying 
magnetic fields around the planets 
and planetary particles blown 
through space by solar and stellar 
winds have had to wait several 
days before receiving their data 
from Voyager. Even then, the data 
was recorded on magnetic tape or 
tabular printouts, which were lat- 
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er hand-plotted on graph paper. In 
earlier Voyager encounters, only 
images collected by camera could 
be displayed immediately after 
they were processed. 

For the Neptune flyby, however, 
new technology has made possible 
the real-time visualization and 
broadcast of fields and particles 
data. Scientists “could respond im- 
mediately to the events,” says Pat 
Liggett, VNESSA implementation 
manager. “They could see a trend 
and say something.” Scientists 
could interact with the incoming 


The “Great Dark Spot” (above) 
is one of several storm-like 
disturbances on Neptune's 
surface. One of six moons 
discovered by Voyager, 1989N1 
(left) has probably been rigid and 
lumpy since it was formed. 


data in basic ways—such as con- 
trolling noise reduction or averag- 
ing data. Monitoring ring plane 
crossings or other changes in Voy- 
agers environment, says Liggett, 
was also possible: Scientists “saw 
things happen as they marched 
across the screen.” Just as doctors 
can monitor brainwaves or heart- 
beats, the researchers could watch 
lines peak or regions change color 
at critical moments in the Neptune 
mission. 

Because scientists brought their 
own workstations to monitor the 
flyby, VNESSA was designed for 
maximum portability. Built on a 
Unix operating system and writ- 
ten in C, VNESSA accessed the 
Voyager data systems in real time 
using a DECnet protocol emulator 
on a Sun workstation. VNESSA 
distributed data in real time over 
the Ethernet LAN while storing it 
for later access in a relational da- 
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tabase management system from 
Sybase Inc. (Emeryville, CA). 

The VNESSA Instrument Data 
Frame Server (IDF server) acted as 
a client by accessing the Voyager 
Data Acquisition and Capture 
Subsystem (DACS) running on a 
DEC VAX via a DECnet network 
connection. SunLink DNI, a DEC- 
net emulator, linked the Sun 
workstation with the VNESSA 
IDFserver. The Sun then acted as 
a server itself, using TCP/IP Eth- 
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ernet protocols to allow scientists 
to access the data through their 
own workstations. Scientists used 
a variety of workstations, includ- 
ing those from Sun, Apollo 
(Chelmsford, MA), DEC, and Con- 
current (Westford, MA). 

Users requested data using 
TCP/AP Ethernet protocols and a 
VNESSA-specified set of request 
parameters, such as particular in- 
struments and start times. The sci- 
entists did not need to know 
whether the data they received 
was in real time or from the data- 
base. For example, if, at 8:00 a.m., 
a scientist wanted to see all of the 
magnetometer data collected since 
midnight the night before, he 
would receive data from the data- 
base until he caught up with the 
flow of real-time data. If he fin- 
ished reviewing the night’s data by 
8:30 a.m., he would then begin to 


66 


based on continually updated 
graphical information. Dataviews 
displayed real-time data directly 
from a standard input stream, 
without putting the data into an 
interim file. 

In effect, the scientists wanted 
2D, real-time representations of 
what was really 3D data. During 
previous Voyager encounters, says 
Liggett, scientists could only plot 
one channel of data at a time over 
one frequency level. But using Da- 
taviews, scientists were able to cre- 
ate spectrograms that charted all 
available channels on the y-axis 
and time on the x-axis. Intensity or 
frequency was mapped to color, 
creating an image-like display of 
the 2D data. For example, a plasma 
subsystem spectrogram lets the 
viewer “see” solar wind displayed as 
colored bars with hues that vary ac- 
cording to wind intensity. 


JPL scientists also used Data- 
views’ prototyping capabilities to 
modify the program to better suit 
their broadcast needs. For exam- 
ple, since Dataviews was designed 
for high-resolution graphics work- 
stations, details could be lost when 
the displays were converted to vid- 
eo. “The product wasn’t designed 
for TV,” says Alan Morse, VI’s vice 
president of research and develop- 
ment. “With elements such as 
lines and tick marks you lose a lot 
of resolution,” he explains. To com- 
pensate for the lower resolution, 
VI gave JPL source codes to the 
program that allowed the scien- 
tists to create graphs with thicker 
lines and fewer tick marks. 

JPL relied on the RTC Real 
Time Converter from Lyon Lamb 
to convert the computer-generated 
visualizations of non-image data to 
NTSC-standard video. Although 
some of the visualization tech- 
niques were developed during 
Voyager’s Uranus encounter, 
there was no way to view these 
images in real time until the 
Neptune flyby. 

Two RTCs converted the 66Hz, 
non-interlaced, 1152-by-900-pixel 
video signals from the worksta- 
tions to NTSC-standard, 30Hz in- 
terlaced video. The RTCs main- 
tained the quality of resolution 
from the Dataviews screens and 
broadcast the images over network 
television. 

When the Neptune encounter of- 
ficially ended on October 2, Voyag- 
er had sent more than five trillion 
bits of data back to Earth—now it 
will only take scientists a decade 
or so to put it all in order. In the 
meantime, Voyager’s cameras, in- 
frared detector, and photopolari- 
meter will be turned off in mid- 
1990 to conserve energy. The craft 
will continue to transmit fields and 
particles data until its electric 
power supply (fueled by decaying 
plutonium) runs out around the 
year 2020. 

But first, the two Voyagers will 
send us a fantastic final postcard 
before they speed off into the 
Milky Way. As one spacecraft exits 
the solar system to the north and 
the other to the south, their cam- 
eras will line up for one last snap- 
shot—in stereo—of the four giant 
“Grand Tour” planets. Tune in 
next April. CGW 
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Today’s users have a lot 
to consider when buying 
a Mac color display 


f you're about to shop for a color 

display system for your Apple 
Macintosh, get ready for a wild 
ride. Spurred by the introduction 
of 32-Bit Color QuickDraw and the 
development of new VLSI technol- 
ogies, the Macintosh color display 
market has seen a burst of new 
products and new entries into the 
already crowded field of manufac- 
turers offering Mac display system 
components. And as new products 
emerge, existing products have 
price changes, technical changes, 
or name changes, or they simply 
go away. 


Karen Moody Serlin is a freelance writer 
based in Mill Valley, CA. 
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By Karen Moody Serlin 


The good news is that the com- 
petition and new developments 
have, in many cases, resulted in 
far more powerful and versatile 
display capabilities for less money. 
However, sorting out your options 
for putting together the ideal dis- 
play system hasn’t been an easy 
task since the days of the built-in, 
9-inch monochrome screen, and 
now there are more choices than 
ever before. 

The main components of a color 
display system are a display card 
and a monitor. The display card 
drives the content of a display and 
the versatility of your operations. 
It determines how many colors you 
can use within a given file, the di- 
mensional differentiation between 
what you see on screen and what 
you get in hard copy, how much of 
a file you can see at once, how easi- 
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ly you can get to different parts of 
the file, how easily you can change 
colors, and, to a certain extent, 
which software you can use. Moni- 
tors are responsible for the quality 
of the display—picture stability, 
sharpness, focus, and brightness, 
the same characteristics you'd con- 
sider when buying a television set 
for your home. 

Most of the vendors who special- 
ize in the Macintosh market bun- 
dle the card and monitor as a sin- 
gle package, and if you can find 
one that fits your needs and budget 
exactly, that may be the way to go. 
However, even these vendors sell 
their display cards and monitors 
separately, since there are several 
reasons why users may find it 
more desirable or flat out neces- 
sary to buy the components of a 
display system separately. 
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Display cards offering an 
extended desktop feature are 
especially useful for those 
working with large documents 
such as D- or E-size engineering 
drawings because they allow the 
user to move to different parts of 
the image quickly without 
scrolling, (Image courtesy of 
SsuperMac}) 
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For example, there is no bundled 
package for the Macintosh market 
that includes a monitor you can 
share with an IBM PC (though 
this is sure to change as manufac- 
turers continue to recognize the co- 
existence of the two platforms in 
many offices). Second, display card 
technology is constantly evolving, 
and users may want to upgrade 
their display cards without having 
to change monitors. Finally, users 
can save money overall if they 
have time to shop for separate 
components, buying each on sale 
from different resellers. 

The first thing you need to do 
when searching for a Mac color dis- 
play system is decide what size 
monitor you need, how much color 
you need, and whether you need a 
multiscanning monitor. Once 
those decisions are made, then 
youll be ready to do some feature 
and price comparisons. 

Most monitors designed for the 
Mac market operate at fixed hori- 
zontal and vertical scanning fre- 
quencies. The horizontal scan rate 
refers to the time it takes for the 
electron beam that creates the im- 
age to move across a single line of 
the screen. The vertical scan rate 
(also called the refresh rate) refers 
to the speed at which an entire 
screen of lines is drawn. 


Multiscan monitors are the best choice for users involved with MS 


DOS or desktop video applications because they can operate at the 
scan rates of various IBM graphics standards and broadcast 
television signals. (Image courtesy of laxan) 


If your monitor must be shared 
with non-Macintosh applications 
that operate at different scanning 
rates, such as those of the various 
IBM graphics standards (EGA, 
VGA, and so on) and broadcast 
television signals (NTSC, PAL, 
and so on), you need a multiscan- 
ning monitor. Multiscanning mon- 
itors support a range of scan rates, 


automatically adjusting to those 
generated by the display card. 

In addition to those 20 or so dis- 
play system vendors who have a 
major corporate focus on the Mac- 
intosh market, more than 20 other 
monitor makers offer multiscan- 
ning monitors. And that number 
seems to keep fluctuating as ven- 
dors enter and leave the market. 


Macintosh Color Display System Vendors 


Apple Computer 
20525 Mariani Ave. 
Cupertino, CA 95014 
CIRCLE 155 


Cornerstone Technology 
1883 Ringwood Ave, 

san Jose, CA 95131 
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E-Machines 

9305 SW Gemini Drive 
Beaverton, OR 97005 
CIRCLE 157 


EuroComm Inc. 

(US. distributors for Neutral Ltd.) 
629 S. Rancho Santa Fe Rd. 
Ste. 394 

san Marcos, CA 92069 

CIRCLE 158 
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Generation X Technologies 
243 Buena Vista, Ste. 503 
sunnyvale, CA 94086 

CIRCLE 159 


MegaGraphics Inc. 
439 Calle San Pablo 
Camarillo, CA 93010 
CIRCLE 160 


Mass Microsystems Inc. 
550 Del Rey Ave. 
sunnyvale, CA 94086 
CIRCLE 161 


Micron Technology Systems 
Group 

2805 E. Columbia Road 

Boise, ID 83706 
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Micro Data Systems 
6 Faraday St. 

Irvine, CA 92718 
CIRCLE 163 


Moniterm Corp. 

5740 Green Circle Drive 
Minnetonka, MN 55343 
CIRCLE 164 


National Semiconductor 

750 Central Expressway, MS 34-10 
santa Clara, CA 95050 
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Nutmeg Systems 

25 South Ave. 

New Canaan, CT 06840 
CIRCLE 166 
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As a result, there are well over 100 
multiscanning monitors in the 
general marketplace. 

Nevertheless, you'll be able to 
narrow the field down quickly be- 
cause multiscanning monitors 
vary greatly in terms of size, sup- 
ported scanning ranges, and in- 
puts. For your Macintosh, you 
must find a model that covers the 
scan rates specified by your display 
card as well as the requisite rates 
for the additional applications it 
will serve. The monitor must also 
be equipped with an RGB analog 
(not just analog) input. 

Some of the new desktop video 
display cards that also serve as a 
basic Macintosh display card, such 
as those available from Mass Mi- 
crosystems and Truevision, also re- 
quire a multiscanning monitor in 
order to output a display at one or 
more of the various broadcast tele- 
vision scanning frequencies. How- 
ever, because the intricacies of con- 
figuring a desktop video system 
are fairly complex, you’d be best 
advised to discuss monitor require- 
ments with the manufacturer of 
the special display cards you'd be 
using. 

Because multiscanning monitors 
can work with a number of cards 
and are generally less expensive 
than fixed-frequency monitors, 


Personal Computer 
Peripherals Inc. 
A710 Eisenhower Blvd. 
Tampa, FL 33634 

CIRCLE 167 


Radius 

1710 Fortune Drive 
San Jose, CA 95131 
CIRCLE 168 


RasterOps 

2500 Walsh Road 
Santa Clara, CA 95051 
CIRCLE 169 


Sigma Designs 

46501 Landing Parkway 
Fremont, CA 94538 
CIRCLE 170 
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they are an attractive purchase for 
many users. For those who have 
an extremely stringent need for 
high-quality screen display, mul- 
tiscan monitors might provide a 
picture that’s a little less sharp 
than that provided by a fixed-fre- 
quency monitor. But, on the whole, 
buying a multiscan monitor is of- 
ten a good way to go. 


Resolution Confusion 

When it comes to discussing dif- 
ferent sizes of monitors, you need 
to understand the concept of reso- 
lution, which is uniquely charac- 
terized in the Mac environment. 

In other platforms, resolution 
typically refers to the amount of 
detail within an image of a given 
size. In that context, higher resolu- 
tion translates to greater detail 
within that image. By contrast, 
Mac systems use a consistent num- 
ber of pixels to represent an image 
of a given size, so more pixels 
means greater size and not more 
detail. 

Macintosh resolution is stated as 
a matrix of the maximum number 
of pixels that can be displayed 
along horizontal and vertical axes 
(for example, 1024 by 768) given 
the co-related specification for 
pixel density, usually expressed in 
dots per inch (as in 72 dpi). 


Spark International 

1939 Waukgan Rd. Ste. 107 
Glenview, IL 60025 
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SuperMac Technology 
485 Potrero Ave. 
Sunnyvale, CA 94086 
CIRCLE 172 


Taxan USA Corp. 
161 Nortech Parkway 
san Jose, CA 95134 
CIRCLE 173 


Truevision 

7351 Shadeline Station 
Indianapolis, IN 46256 
CIRCLE 174 


So in the Macintosh scheme, res- 
olution can mean one of two 
things. On the one hand, if pixel 
density remains constant, resolu- 
tion can simply mean greater 
viewing dimensions, which more 
or less translates to monitor size. 
Most 13-inch monitors have a reso- 
lution of 640-by-480 pixels, as that 
is what it takes to fill a 13-inch 
screen at the standard Macintosh 
pixel density of 72 dots per inch 
(dpi). Most 19-inch monitors have 
a 1024-by-768 resolution in order 
to meet the 72dpi ratio. 

Because both monitor sizes have 
a 72dpi pixel density, the larger 
monitor does not produce a sharper 
image than the smaller monitor, it 
simply gives you more display 
room. Thus, whereas 13-inch mon- 
itors would be able to display only 
one part of an 8 1/2-by-11-inch 
page of text, the 19-inch monitors, 
also called dual-page monitors, 
could display two pages side by 
side with only the margins 
cropped. 

However, resolution can also re- 
fer to pixel density. If you raise the 
pixel density of a specific screen 
size, you can fit more information 
on the screen. For certain applica- 
tions, this may be useful. But it’s 
also important to understand that 
a change in pixel density affects 
the WYSIWYG (what-you-see-is- 
what-you-get) relationship be- 
tween display and hard copy. 


A 72dpi Standard 

Because the original Macintosh 
computer, the Apple Imagewriter, 
and most other dot-matrix printers 
are built around the 72dpi stan- 
dard, most Mac display compo- 
nents match that standard as well. 
However, there are a few cards 
and monitors configured for 75dpi, 
which serves as a WYSIWYG 
standard for text printed on 300dpi 
laser printers (note that the dpi 
term for printers does not refer to 
displayed pixel density). A few 
manufacturers offer color display 
systems that support an even high- 
er dpi, compressing pixels so more 
information can fit on a given 
screen. 

So what size monitor should you 
consider buying? Well, as a gener- 
al rule, the smaller 13- and 14-inch 
monitors might be sufficient for 
those only interested in creating 
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Introducing sottware that thinks. There has ser i 
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personal computer design and drafting software this powerful, this fast or this intuitive. Vellum 
thinks. Its radical new technology automatically pinpoints and aligns geometry as you draw. 


Built-in intelligence allows you to draw virtually freehand, yet set precise‘dimensions at any © 
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time. Finally, the days of complex commands and weeks of training are gone. Vellum has 


made industrial-strength design click on the Macintosh. For a A S H : A R 
demonstration see your Ashlar dealer or call (408) 746-3900. Software That Thinks 
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business graphics, while those 
working with large engineering 
drawings or with page layout 
might find the larger 19- and 21- 
inch monitors more useful in order 
to cut down on the amount of pan- 
ning and scrolling needed. Until 
recently, the great majority of 19- 
and 20-inch monitors were fixed- 
frequency models, but there’s now 
a good selection of multiscanning 
monitors in this size range. 

Display systems with a pixel 
density of 75dpi may be especially 
useful for those in publishing ap- 
plications who need to have an ex- 
tremely close match between docu- 
ment layouts on the screen with 
the document layouts produced by 
a 300dpi laser printer. Display sys- 
tems with even higher dpi ratios 
really have more value for graphic 
design applications, when being 
able to view more information at 
once can be very helpful. 

The third major feature that dif- 
ferentiates display systems is col- 
or. All color display cards have ac- 
cess to the Mac’s internal palette of 
16.8 million colors, but the number 
of colors that can be displayed on 
screen simultaneously depends on 
the bit mode (bits of information 
per pixel) supported by the display 
card. Four-bit display cards permit 
16 on-screen colors; 8-bit cards per- 
mit 256 on-screen colors; 16-bit 
cards allow 32,768 on-screen col- 
ors; and 24-bit cards can display as 
many of the 16.8 million colors as 
there are on-screen pixels. 

There are also 32-bit display 
cards, but the extra 8 bits are not 
designed to add more color; they’re 
designed to provide a way for add- 
ing more information per pixel as 
implemented by software or add- 
on boards. For example, the 8-bit 
alpha channel, as it is called, 
might carry instructions as to 
whether or not a pixel of a given 
color should maintain its color or 
become transparent when overlaid 
with other graphics. 

A few months ago, the cost of 24- 
bit color was such that only those 
users whose application demanded 
that much color depth could con- 
sider purchasing a 24-bit system. 
Not only were the cards expensive, 
but they only supported nearly 
equally expensive monitors for a 
combined cost of over $8000 in 
most cases. Now, as a result of the 
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The majority of users in 
business graphics, CAD, layout, 
and illustration applications can 
get by with the 256 colors (right) 
supported by 8-bit cards. But 
those involved with color prepress 
or photo-realistic renderings will 
want fo use the newer 24-bit 
cards (above), which can 
provide as many colors as there 
are on-screen pixels. (Images 
courtesy of Radius) 


recent introduction of 32-Bit 
QuickDraw, there are a couple of 
24-bit cards that support the 640- 
by-480 resolution of Apple-compat- 
ible 13-inch monitors, bringing the 
cost of a 24-bit system down to 
around $1500. 


Color vs. Speed 

However, there are other costs to 
putting 24-bit color to use besides 
the cost of a display card and moni- 
tor. One of those costs is a drop in 
redraw speed—a drop caused by 
the fact that there is more infor- 
mation per pixel that needs to be 
processed. One way to reduce that 
drop in performance is to add extra 
VRAM (video random access mem- 
ory) to your system, but, of course, 
that costs money. 

Some 24-bit display cards claim 
to have faster memory read/write 
cycles and real-time color correc- 
tions, features which would im- 
prove the amount of time it takes 
the Mac to redraw a screen. But 
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the only way to truly evaluate re- 
draw speed is to perform your own 
hands-on test with a 24-bit paint 
program. 

Whatever the cost, though, 24- 
bit color is almost essential for ap- 
plications such as photo-realistic 
rendering, digital prepress and 
electronic darkroom operations, 
high-end graphic design, accurate 
color scanning, and some image 
processing applications. 

An acceptable alternative to the 
24-bit cards for these applications 
might be 16-bit cards. Since the 
average person can only distin- 
guish about 30,000 color varia- 
tions, the 32,768 colors supported 
by 16-bit cards are probably suffi- 
cient for most people. However, 
few 16-bit cards are available. For 
the Mac SE/30, there are only two 
16-bit cards, sold by Radius and 
PCPC. The only 16-bit card for the 
Mac II series of computers is the 
Radius DirectColor 16. That card 
sells for $3695 and will only work 
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with the Radius 19-inch Trinitron 
monitor ($4295) or a multiscan- 
ning monitor due to its unusually 
high refresh rate and 82dpi pixel 
density. 

The 256 colors supported by 8- 
bit cards are more than sufficient 
for the vast majority of low-end 
graphics and business applica- 
tions. However, those who fre- 
quently combine graphics from dif- 
ferent files should be aware of a 
significant limitation of these 
cards. 

Without getting into technical 
details, the memory limitations of 
8-bit cards dictate that the 256 col- 
ors used within a given image be 
assigned to a palette for that file. 
The problem is that you can’t mix 
palettes from different files. As a 
result, when you cut an image from 
one file and paste it in another, the 
palette of the receiving file takes 
over and you lose the original colors 
of the image you pasted in. 

The 4-bit cards are by far the 
easiest color choice to shop for, as 
there are only two 4-bit cards on 
the market: one for the standard 
Apple 13-inch monitor and compa- 
tibles, and the other for a wide va- 
riety of 72dpi, 19-inch monitors. 
The 16 shades provided by these 
cards will suffice for publications 
using occasional spot color, casual 
Mac artists, and low-end business 
presentations. However, neither 
card offers significant savings over 
the lowest priced 8-bit cards, thus 
severly limiting their attractive- 
ness to most users. 

Once you've decided on the mon- 
itor size, color, and need for multis- 
canning, you can then begin to 
think about some of the other fea- 
tures that differentiate display 
cards, including selectable resolu- 
tions, selectable bit-depth modes, 
and extended desktop capability. 

Selectable resolutions make a 
card more versatile by allowing it 
to work with more than one size 
monitor. For example, a card with 
resolutions of 640-by-480 and 
1024-by-768 pixels at 72dpi lets 
you use either a 13-inch or a 19- 
inch monitor. 

Selectable bit-depth modes let 
you decrease the amount of color in 
an image, say, from 24-bit color to 
1-bit monochrome. This frees up 
VRAM, letting you operate with 
considerably more speed when do- 
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ing things such as scrolling or ac- 
cessing other files. 

Selectable bit-depth mode is re- 
quired for an extended desktop fea- 
ture, a feature that lets you use 
your mouse to instantly access any 
part of the virtual image (that is, 
the part of the image located in 
VRAM yet not visible on the 
screen) without scrolling. 

There are still more features 
that distinguish one card from an- 
other, but their availability and 
operation varies too greatly by 
manufacturer to catalog here. A 
quick list of them, however, would 
include gamma correction, which 
allows for instantaneous color 
changes; controls for adjusting 
screen display brightness and con- 
trast; pop-up menus; the ability to 
save portions of screen images as 
PICT files; and the ability to up- 


ries of computers. 

Turning to price comparisons, 
you'll find that in the category of 8- 
bit, 256-color display cards for the 
Mac II, there’s a small selection of 
inexpensive cards that are limited 
to use with 13- and 14-inch moni- 
tors. At $595, Micron Technol- 
ogies’ Xceed NB6-48 is the lowest 
priced card that we know of in this 
category. Nutmeg Systems offers a 
similar card for $699, while Ap- 
ple’s 8-bit card (actually a gray- 
scale card with VRAM upgrade for 
color) costs $648. 

For the Mac SE/30, 8-bit cards 
that support 13- and 14-inch moni- 
tors include Micron’s Xceed SE/30 
6-48 ($595), Spark International’s 
C30A ($995), SuperMac’s Color- 
Card SE/30 ($899), and Generation 
X’s Vision 030A ($995). 

Next up the price ramp for 8-bit 


Since 4-bit cards offer little savings over the 
lowest priced 8-bit cards, they are limited in 


their appeal. 


grade the card. 

Once you have a good handle on 
the kinds of features you want in 
your color display system, you can 
begin comparing prices. Again, the 
number of display system compo- 
nents on the market makes it im- 
possible to list all their names and 
prices within the confines of this 
article, but two general guidelines 
and a few specific examples of 
product prices should give you 
some idea about what to expect 
when shopping. 

First, the guidelines. Number 
one: The bigger the monitor, the 
higher the price. Number two: A 
display card’s price goes up accord- 
ing to the number of colors it sup- 
ports and its versatility in support- 
ing different resolutions. Higher 
refresh rates and other unusual 
features also drive up the price of a 
display card. 

It used to be true that display 
cards for the SE/30 cost more than 
their Mac II counterparts, but 
that’s become the exception, as 
more SE/30 cards find their way to 
the marketplace. However, it is 
true that display cards for the 
SE/30 can’t be used interchange- 
ably with those for the Mac II se- 


color are those cards that work 
only with 19- and 20-inch moni- 
tors. Once again, Micron offers the 
lowest priced card in this category, 
with its Xceed NB10-78 ($995), fol- 
lowed by Nutmeg’s Mac II ($1099). 
Two other cards in this category 
are Taxan’s ColorVision II CB 
1008 ($1695) and Sparks’s C2 
($1699). Both have considerably 
higher refresh rates than the less 
expensive cards. 

For the Mac SE/30, there’s Mi- 
cron’s Xceed SE/1310-78 ($995), 
Generation X’s Vision 030X 
($1795), and Spark’s C30X 
($1595). 

If you can’t afford a large moni- 
tor at the moment, there’s a type of 
8-bit card for the Mac II that has 
selectable resolutions to support 
both 13-inch and 19-inch monitors. 
Representative of this group are 
PCPC'’s2OGC: IT (61795), Super- 
Mac’s Spectrum/8 ($1895), and 
RasterOps’ 108+ ($1595). The 
RasterOps and SuperMac cards 
also support 16-inch monitors. 

Control System’s (St. Paul, MN) 
Artist Mac 10 card ($1995) also fits 
into this category and is notable in 
that it supports a range of scan- 
ning rates, making it compatible 
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Mitsubishi 
Model (DPI) 
G330-70 150 


Color thermal 
transfer 


G370-10 
Color thermal 
transfer 


G650 300 
Color thermal 
transfer 


$340-10 150 


Color 
thermal sublimation 
(continuous tone) 


Resolution 


Choose renee and add < 


more color to your business. 


The proven leader in 


color thermal printers. 

As a leading OEM supplier of 
color thermal printers and print 
engines, Mitsubishi Electronics 
continues to set the performance 
and quality standards by which 
others are compared. 


Print Speed interface 
Substrate (sec./page) 
Cut sheet paper: 80 (color) CGA, EGA, 
A size 30 (monochrome) = VGA, MAC Il 
Transparencies: and Targa 
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Mitsubishi® can meet all your 
needs for bright, bold printing 
with either the G330-70, G370-10 
or G650 color thermal transfer 
printers. Utilizing a color wax 
process, the printers are perfectly 
suited for such color-critical 
applications as graphic arts and 
scientific/engineering. 

For near-photographic quality 
color hardcopy, specify the 
S340-10 sublimation thermal 
printer which utilizes a state-of- 
the-art “continuous tone” print- 
ing process. Capable of printing 
up to 16.7 million colors, the 
S340-10 features smooth transi- 
tions between colors and shades. 

Mitsubishi is ready today to 
provide you with worldwide 
service, sales and technical 
support. You won’t find another 
company with the product 
breadth, dedication and commit- 
ment to the systems integration 
and OEM markets as Mitsubishi 


Electronics. 


For more information contact 
Mitsubishi Electronics America, 
Inc., Information Systems 
Division, 991 Knox Street, 
Torrance, CA 90502, or 
Mitsubishi Electric Sales 
Canada, Inc., 8885 
Woodbine Avenue, 
Markham, Ontario 
L3R 5GI1. 


Sales Offices: 
United States: 
Carrollton, TX (214) 245-0047 
Minnetonka, MN (612) 938-7779 
Mt. Prospect, IL (312) 298-9223 
Norcross, GA (404) 368-4845 
Somerset, NJ (201) 469-7444 
Sterling, VA (703) 444-0958 
Sunnyvale, CA (408) 730-5900 
Torrance, CA (213) 217-5732 
Woburn, MA (617) 932-5700 


Canada: 
Markham, Ontario (416) 475-7728 


CIRCLE 33 ON INFORMATION CARD 


MITSUBISHI 
ELECTRONICS 


with a wider variety of monitors 
than any of its competitors. For the 
Macintosh SE/30, there is Raster- 
Ops’ 108+/SE 30 card ($1895), 
which supports 13-, 16-, and 19- 
inch monitors. 

We only uncovered two 8-bit dis- 
play cards that are completely ded- 
icated to 16-inch monitors. Both 
are sold by E-Machines. They are 
the 85dpi TX-16 ($4495) and the 
72dpi ColorPage T16 ($4295). 

E-Machines has another 8-bit 
color system, the ColorPage 15 
($2095), that is of special interest 
because it is so far the only one on 
the Mac market that uses Zenith’s 
Flat Tension Mask monitor, popu- 
lar in IBM circles for its compact 
dimensions and totally flat, glare- 
free screen. With a 72dpi resolu- 
tion of 768-by-576 pixels, the Color- 
Page 15 has 33 percent more dis- 
play area than a 13-inch monitor. 

There are still only a handful of 
24-bit color cards on the market, 
but, now that the 32-Bit Quick- 
Draw standard has been estab- 
lished, you can expect the number 
of offerings to increase rapidly. 

Certainly one of the leaders in 
the 24-bit board market is Raster- 
Ops, which recently broke the 
price barrier for 24-bit display 
cards with its ColorBoard 264 for 
$995. But already, Neutral Ltd. 
has followed suit with the Venice 
640 for $950, while Nutmeg Sys- 
tems is offering its Mac II card for 
$999. The RasterOps display card 
is equipped with an oscillator that 
gives the alternative of outputting 
8-bit gray-scale directly to video- 
tape or an NTSC television monitor. 

When it comes to working with 
larger monitors, 24-bit color costs 
considerably more because these 
monitors must be loaded with ex- 
tra VRAM to cope with the addi- 
tional pixels. The 24-bit display 
cards of greatest interest support 
user-selectable bit depth, extended 
desktop features, and resolutions 
for both 13-inch and 19-inch moni- 
tors. The cards in this category in- 
clude SuperMac’s Spectrum/24 
($3999), Micro Data Systems’ mi- 
croGraph Chroma ($4995), and 
National Semiconductor’s Mac’An- 
gelo ($4795). Radius’ DirectCo- 
lor/24 card ($4995) works only 
with Radius monitors and a very 
few multiscanning monitors be- 
cause of its 82dpi resolution and 71 
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Hz refresh rate. 

In the 32-bit display card catego- 
ry, RasterOps has two offerings: 
the ColorBoard 232 ($3995) for 13- 
inch monitors and the Colorboard 
224 ($5195) for 13-, 16-, and 19- 
inch monitors. RasterOps also has 
developed a proprietary add-on 
card, the SFX ($1495), that uses 
the extra 8 bits to achieve a vari- 
ety of video effects such as chroma 
keying and genlock. PCPC’s CGC 
II/32 card supports 13-inch and 19- 
inch monitors and costs $4995. 

The majority of the cards men- 
tioned above either can be pur- 
chased separately or as part of a 
bundled display system. If you're 
going to buy a card bundled with a 
large-screen, fixed-frequency mon- 
itor, you can expect to tack about 
$3000 to $4000 on to the price of 
the card alone. Apple Computer’s 


buying a monitor is to go out and 
physically look at the screens and 
compare. As you do that, though, 
there are a few consumer tips you 
might want to keep in mind. For 
example: 


@ Check to see if you can adjust 
brightness and contrast controls to 
a wide range of ambient lighting 
conditions. 

@ Be sure the picture doesn’t waver 
or lose focus toward the screen 
edges. 

e If color accuracy is important to 
you, you might consider checking 
color reproduction against a Pan- 
tone color chart, available through 
most print shops or directly from 
Pantone. 

e When considering anti-glare 
treatments, look for such tradeoffs 
as flattened text at the screen edge 


The number of 24-bit cards on the market 
will increase now that the 32-bit QuickDraw 


standard is here. 


standard 13-inch RGB High Reso- 
lution Color Monitor, by way of 
contrast, sells for $999. 

If youre buying your card and 
monitor separately, you most like- 
ly will want to purchase a multis- 
canning monitor. As we mentioned 
earlier, the list of vendors offering 
multiscanning monitors is long 
and includes such companies as 
Barco, Casper, Conrac, Electro- 
home, Hitachi America, Microvi- 
tec, Mitsubishi, Nanao, Nissei- 
Sangyo, NEC, Princeton Graphics 
Systems, Samsung, Sony, and 
Taxan. 

In terms of price, you can expect 
to pay betwen $700 and $900 for 
for a 14-inch multiscan, about 
$2000 for a 16 inch, and about 
$3500 for a 19 inch or larger. Some 
multiscanning monitors cost more 
than others because they have 
greater scanning ranges or provi- 
sions for additional inputs. 

Lots of articles have been writ- 
ten that discuss the differences in 
display quality between monitors, 
but the truth is that display quali- 
ty is a very subjective thing. Dif- 
ferent people will like the look of 
different displays. For that reason, 
the best thing you can do when 


or how badly fingerprints show up 
on the screen. Also, be aware that 
anti-glare coatings reduce squint- 
ing, but etched screens tend to dif- 
fuse the image and cause adjacent 
color to blend slightly, 

@ Think about refresh rates, which 
can range from 60Hz to 79Hz. The 
higher the refresh rate, the less 
the screen will flicker. For those 
who will spend hours at a time 
looking at their monitors, the re- 
fresh rate could be critical. 

e@ Always match the monitor to the 
display card and not vice versa. 

@ Most important, spend enough 
time with the monitor to absorb its 
qualities. What seems to be a mi- 
nor image quality defect at a 
glance could drive you mad with 
daily exposure. 


All in all, there’s a lot to think 
about when shopping for a Macin- 
tosh color display system: your ap- 
plication, the system’s performance, 
price, versatility, and so on. So as a 
final note, take a tip from many cor- 
porate hardware buyers who have 
learned the hard way: Add the man- 
ufacturer’s reputation for reliability 
and support to your list of critical 
decision-making points. CGW 
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How an upside down 
idea made the 
mouse obsolete. 


Frankly, we thought any input device that operated by More Application Productivity 
dragging it across an already cluttered desk was great If you work with the latest graphics-based applications, 
technology misapplied. We took a different approach. such as desktop publishing, CAD/CAM/CAE or any object- 

Now RollerMouse makes the conventional mouse oriented PS/2, PC or Mac operating system, don’t be held 
obsolete. back by old mouse technology. 
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Control Without yy pointing devices. CH Products perfected 
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All product names are registered trademarks of 
their respective owners. All rights reserved. 
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Busting a Bottleneck 


High-soeed networks 


tackle growing graphics traffic problem 


By Dwight B. Davis 


benefited greatly in recent 
years from a proliferation of 
powerful workstations and 
networked servers, many of which 
were developed primarily for com- 
pute-intensive graphics applica- 
tions. But as hardware processing 
capabilities have soared, so has the 
amount of data generated by the 
multi-MIPS (million instructions 
per second) machines. Consequent- 
ly, many LANs (local-area net- 
works) are beginning to buckle un- 
der the growing data traffic load. 
This problem is aggravated by 
the popularity of the net- 
works themselves, which 
are becoming victims of 
their own success. 
Thanks to the wide- 
spread installation of 
LANs such as the 10- 
Mbps (megabit-per-sec- 
ond) Ethernet and the 
16-Mbps token ring, 
graphics users and others 
have grown accustomed 
to communicating with 
other user terminals and 
with compute and file 
servers. As a result, indi- 
viduals are using the net- 
works more regularly, 
and more users are tap- 
ping into each network. 
Combine this. in- 
creased use with the 
growing power of each 
workstation and server, 
“and the expectation is 
that a lot of Ethernets 


T he graphics marketplace has 
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will get clogged,” says Warren 
Miller, director of engineering for 
optical networking at Advanced 
Micro Devices Inc. (Sunnyvale, 
CA). Mary Rose Swastek, a prod- 
uct manager with Sun Microsys- 
tems Inc. (Mountain View, CA), 
agrees, noting that Sun’s users are 
placing more and more applica- 
tions on each network. “There’s a 
strong, pent-up demand for higher- 
speed, standard networks out 
there,” she says. 

In the past, faster alternatives to 
the industry-standard LANs have 
been both costly and proprietary. 
During the past year, however, a 
new fiber-optic networking stan- 
dard has been gaining momentum. 


An available bandwidth of a gigabit per second on 
the Ultranet network lets Ultranet Technologies approach 
throughputs needed for networked animation. 


Known as Fiber Distributed Data 
Interface, or FDDI, the 100-Mbps 
LAN has received the backing of a 
wide range of vendors, including 
many in the graphics industry. 

Meanwhile, networks even fast- 
er than FDDI continue to evolve 
and are beginning to attract users 
of such extremely data-intensive 
applications as scientific visualiza- 
tion and animation. The FDDI 
standard is being developed and 
promulgated by ANSI (American 
National Standards Institute). A 
group of more than 35 vendors, 
meanwhile, has formed the Ad- 
vanced Networking Group to pro- 
mote rapid acceptance and imple- 
mentation of FDDI. : 

Much like Ethernet 
and other LAN stan- 
dards, the FDDI specifi- 
cations address functions 
defined by the lowest two 
layers of a hierarchical 
networking scheme 
known as the OSI (Open 
Systems Interconnection) 
model (see sidebar). As 
such, FDDI defines the 
wavelength of the optical 
transmission, the design 
of the physical interface 
to the fiber optic cable, 
the network’s clock fre- 
quency, and the encod- 
ing, packaging, and ad- 
dressing of the data to be 
transmitted. 

An additional FDDI 
standard, known as Sta- 
tion Management (SMT), 
falls outside of the OSI 
model definition and 
works to coordinate the 
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operation of the other FDDI speci- 
fications. SMT, which has yet to 
complete the final ANSI ratification 
process, also handles error detec- 
tion, fault isolation, and correction. 

FDDI offers a particularly high 
level of fault tolerance because the 
network incorporates two separate 
fiber optic rings that carry data in 
opposite directions. If a cable break 
occurs between two stations, the 
network is able to form a new loop 
automatically by connecting the 
two fiber optic rings. 

Such robustness is important, 
notes Sun’s Swastek, because “us- 
ers are relying more and more on 
the networks to get their work 
done. When the network is down, 
you can’t do your work.” 

With its 100-Mbps bandwidth, 
FDDI serves as a “superhighway” 
compared to Ethernet’s “country 
road,” says AMD’s Miller. In fact, 
each FDDI network can serve as a 
central “backbone” network that 
supports several attached Ether- 
nets or other LANs; such configu- 
rations are currently the main ap- 
plication for FDDI. 

Aside from its bandwidth superi- 


Fo several years, most 
networking products have 
been constructed to comply with 
a hierarchical networking 
scheme promoted by ISO (Inter- 
national Standards Organiza- 
tion). This scheme, known as the 
OSI (Open Systems Interconnec- 
tion) model, consists of seven 
functional layers (see chart). 
Protocols at each layer perform 
operations needed for user-to- 
user communications, from the 
user’s application, down through 
the actual physical connection to 
the network medium. Many us- 
ers are familiar with LAN stan- 
dards such as Ethernet or the 
IBM token ring, but these stan- 
dards specify only the physical 
and data-link layers of the OSI 
model. Higher-level protocols re- 
side above the LAN standards. 
Several optional protocols usu- 
ally exist for each level; some are 
ISO approved, others are not. For 
example, the ISO standard for 
the Level 4 transport layer is 
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ority, FDDI exploits the strengths 
of optical fiber to offer other advan- 
tages over Ethernet. The maxi- 
mum length of an FDDI network is 
more than 62 miles compared to 
Ethernet’s top length of less than 
two miles. Meanwhile, the maxi- 
mum distance between network 
stations is about 1.25 miles with 
FDDI but just over one quarter of a 
mile with Ethernet. 


The Bad News 

The only FDDI characteristic 
that suffers by comparison with 
Ethernet is its price. While a sin- 
gle Ethernet connection that links 
a communicating device to the net- 
work can be purchased for a few 
hundred dollars, today’s FDDI con- 
nections typically cost more than 
$10,000. 

At this price level, FDDI is still 
too expensive for many installa- 
tions. A common industry rule of 
thumb holds that the network con- 
nection should cost no more than 


ip reform 


sical layer 
transmits bit stream 
to medium 
F physical connection 


10 percent to 15 percent of the 
price of the device connected to the 
network. The user of a $15,000 
workstation, therefore, might be 
willing to spend about $1500 to 
$2250 for an FDDI connection —far 
less than the going rate. 

For higher-end products, 
though, FDDI may already be a 
cost-effective solution. “While 10 
percent of a system’s price repre- 
sents a reasonable limit,” says Ra- 
fael Carty, director of marketing 
for workgroup products at Silicon 
Graphics Inc. (Mountain View, 
CA), “that covers a broad range if 
you have an extensive product line 
like ours, ranging from about 
$12,000 to more than $200,000.” 

Carty also points out that the 
high-end, more powerful products 
that can most easily justify the ex- 
pense of the connections are also 
the devices that most need those 
connections. Lower-cost devices 
can continue to operate with inex- 
pensive Ethernet connections, 
with the Ethernet LANs fed into 
the FDDI network, he says. 


Dwight Davis is a freelance writer based in 
Boston, Massachusetts. 


known as TP4 (Transport Proto- _ 
col 4). The most commonly used 
protocol at Level 4, however, is © 
TCPAP, which was originally de- 
veloped under the auspices of the 
Department of Defense. | 


A single network can support 


multiple protocols at each level. 
This capability permits vendors 


to offer proprietary protocols as 


well as standard ISO versions 
and de facto industry standards. 


- Vendor-specific protocols could 
operate if communication within 


the confines of a proprietary net- 
work were necessary; if commu- 
nications with another vendor’s 
network were required, the two 
networks could utilize the com- 
mon ISO protocols. 

New protocols are evolving at 
all levels of the OSI model, in- 
cluding the FDDI standards at 


the lowest two levels. Mean- 


while, vendors are devoting ener- 
gy to “tuning” the existing proto- 
cols in order to make them more 
efficient. —DD 
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For certain applications, the cur- 
rent high cost of FDDI may be im- 
material. “Everybody talks about 
the 10 percent limit,” says Hal 
Spurney, director of marketing at 
Fibronics International Inc. 
(Hyannis, MA), “but that goes by 
the wayside if you can get a great 
enough productivity boost by going 
to a higher-speed network.” 

Fibronics has installed more 
than 350 FDDI nodes worldwide, 
according to Spurney, and it 
claims to be the leading FDDI 
networking vendor. For example, 
one Fibronics product is a bridge 
device that connects two Ethernet 
LANs to an FDDI network; the 
product sells for $23,000, or 
$11,500 per FDDI connection. 

If potential productivity boosts 
might encourage users to exceed 
the 10 percent budget formula, 
other users might find they have 
no choice but to trade up to a faster 
network. For example, a network 
of 50 to 100 users might need si- 
multaneous access to a central 
graphics database. “If all are inter- 
acting with and updating the data- 
base together, you need a big pipe 
to get into and out of that central 
-‘machine,” says AMD’s Miller. 
“You just could not achieve that 
application without a high-perfor- 
mance network.” 

Potential FDDI buyers caught 
between the rock of an inadequate 
LAN and the hard place of FDDI’s 
prices should soon find relief. 
FDDI connection costs are expect- 
ed to drop quickly, thanks to a 
combination of factors that in- 
cludes the availability of an FDDI 
chip set from AMD. (All FDDI 
specifications except the Station 
Management functions are imple- 
mented in silicon; the still-evolv- 
ing SMT specification is handled 
by software.) 

Available for about a year, the 
AMD Supernet chip set has al- 
ready had an impact on pricing: 
Before its introduction, FDDI con- 
nections implemented with dis- 
crete components cost about 
$35,000 each. Miller says that 
more than 1000 chip sets were 
shipped during 1989's first quarter. 
He believes that growing volume 
shipments combined with falling op- 
tical component prices will dramati- 
cally reduce FDDI’s cost. 

“You will see sub-$5000 pricing 
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for an FDDI connection by year 
end (1989),” Miller claims. “Our 
ultimate goal is to achieve an end- 
user price of $1000 per connec- 
tion.” Others are less optimistic 
about the potential price drops, but 
Miller says, “We’re committed to 
getting FDDI to the desktop, and 
we think it will get there a lot 
sooner than people expect.” 

Even if FDDI should eventually 
replace many Ethernets and other 
equivalent-speed LANs, it will not 
serve as a final panacea for many 
graphics installations. One reason 
for this is that no FDDI network 
will actually deliver its rated 
bandwidth speed of 100 Mbps. 
FDDI networks that achieve 70 


common protocol operating at the 
transport layer is the industry- 
standard TCP/IP.) 

A typical 10-Mbps Ethernet, as 
a result, might only achieve an ac- 
tual throughput rate of about 1 
Mbps to 2 Mbps. Vendors can tune 
the networking protocols in an ef- 
fort to improve this throughput. 
Thus, even though the underlying 
Ethernet connections remain stan- 
dard from vendor to vendor, one 
supplier’s Ethernet may transmit 
more rapidly than another’s be- 
cause the former worked harder on 
making the higher-level protocols 
more efficient. 

“Our Ethernet operates at about 
350,000 bytes per second (2.8 
Mbps), and achieving that took ex- 
tensive protocol tuning,” says 
Craig Mathias, director of market- 
ing at Stellar Computer Inc. (New- 


While FDDI rates will go far to relieve 
congested Efhernef-level LANs, they wont 
meet all graphics transmission requirements. 


percent to 80 percent of this theo- 
retical maximum will be doing bet- 
ter than most. 

FDDIs inability to achieve its 
peak rate is not a flaw specific to 
that network; rather, it reflects a 
limitation common to every net- 
work. That is, the effective 
“throughput” of network traffic is 
always some percentage of the 
available “bandwidth.” 

One of the main reasons for this 
limitation is the time required for 
the networking protocols to per- 
form their jobs. It takes time to 
package and address data for 
transmission, time to check for er- 
rors, time to route data packets 
around a network, and so on. Data 
that leaves a user’s application 
heading for the network must pass 
through several layers of these 
networking protocols before reach- 
ing its destination, and this pro- 
cess reduces the effective through- 
put rate from user to user. (It is 
common to rate a network’s effec- 
tive speed by how long it takes 
data to travel down from the trans- 
port layer [Level 4, see sidebar] of 
the OSI model, over the network, 
and up through the transport layer 
of the receiving device. The most 


ton, MA). Mathias notes that Stel- 
lar plans to offer FDDI connections 
on its line of graphics computers 
within one year. 

Carty at Silicon Graphics, mean- 
while, says that the company’s 
new release of the TCP/IP protocol 
achieves an effective throughput 
over Ethernet of 400- to 900K per 
second (3.2 Mbps to 7.2 Mbps), or 
up to more than 70 percent of its 
theoretical maximum. 

It is likely that, over time, FDDI 
will achieve similar utilization 
percentages. Efficient FDDI LANs, 
therefore, might permit through- 
put rates ranging from 50 Mbps to 
80 Mbps. 

While these rates will go a long 
way toward relieving congested 
Ethernet-level LANs, they won’t 
meet all graphics transmission re- 
quirements. A single high-resolu- 
tion image may contain anywhere 
from 1M to 6M of data. In the case 
of animation, 30 frames might be 
displayed each second. If transmit- 
ted over a network, the network 
would require an effective 
throughput of more than 100M per 
second (800 Mbps). 

“That scenario assumes that you 
will do all the calculations and 
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rendering on a supercomputer and 
will then send raw pixels over the 
network to a frame buffer,” notes 
Robert Stevenson, vice president of 
marketing at Evans & Sutherland, 
Computer Division (Mountain 
View, CA). A smarter way to oper- 
ate is to segment the application 
between the compute server and 
an intelligent workstation, he 
says, and send just the structure 
data that changes from frame to 
frame to the workstation, which 
would then perform the graphics 
rendering locally. 


Beyond FDDI 


Even if users turn to this meth- 
od or find an alternative way to re- 
duce the amount of transmitted 
data, some devices and applica- 
tions will continue to overwhelm 
even FDDI. For these high-end op- 
erations, users can then turn to 
networks that offer theoretical 
bandwidths ranging from several 
hundred Mbps to more than one 
gigabit per second. 

Network Systems Corp. (Minne- 
apolis), which pioneered high- 
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speed computer links several years 
ago with its 50-Mbps Hyperchan- 
nel network, now offers the fiber 
optic Datapipe/DX network with a 
peak rating of 380 Mbps. 

Ultra Network Technologies Inc. 
(San Jose, CA), meanwhile, has in- 
stalled more than 20 of its Ul- 
tranet networks, which offer maxi- 
mum bandwidths from several 
hundred Mbps to more than one 
gigabit per second. Ultranet’s de- 
sign includes dedicated protocol 
processors that speed the execution 
of the networking protocols and off- 
load the networked devices’ CPUs 
of this task, according to Kent Bos- 
sange, director of marketing. In 
addition, Ultra Network Technol- 
ogies has worked to integrate its 
Ultranet product with the overly- 
ing operating systems, such as 
Unix and MVS. 

“The biggest throughput bottle- 
neck is not the protocol process- 
ing,” Bossange says. “It’s the inter- 


rupt path through the operating 
system to the user application.” By 
improving the efficiency of this 
path and combining it with the 
dedicated protocol processors, a 
one-gigabit-per-second Ultranet 
can consistently achieve 50 per- 
cent utilization rates, or 500 Mbps, 
he claims. By employing an HSC 
(High Speed Channel) interface 
product that Ultra Network offers 
for connecting supercomputers and 
mainframes to the network, users 
can obtain sustained data-transfer 
rates of close to 800 Mbps, he adds. 

Few computers can consistently 
fill such bandwidths, and as high- 
er-speed networks become more 
common, it may be the communi- 
cating devices and the applica- 
tions, rather than the network, 
that become the bottleneck in 
some cases. But Jan Gronski, engi- 
neering manager for high-speed 
networking at Silicon Graphics, 
doubts that networks will ever out- 
pace the user demand for long. “No 
matter what bandwidth you 
achieve,” he concludes, “users will 
quickly fill up the capacity.” CGW 
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HOST END-USER GRAPHICS SOFTWARE 


CA-TELLAGRAE- 
lt goes beyond other graphics systems 
because if goes beyond just graphics. 


Production Graphics 
Define or choose your chart format just 
| once. Automatic data access speeds 
P R 0 D U C T i 0 i updating and allows you to produce 
~ | hundreds of charts periodically in your 
GRAPHI ‘ Ss same corporate format but with current 

data. 
Data Access 


Direct access to data sources within the 
host environment: data base, sequential 
files, reports, soreadsheets and financial 
systems. Automatically transforms stored 
data into graphics for quick, effective 
decision-making. 

CPU and Output Support 
CA-TELLAGRAF operates on mainframes, 
mid-range systems and workstations, 
and supports over 350 different laser 
printers, slide makers, plotters, and termi- 
nals, as well as CGM and Postscript. 


Ease of Use 
u u T P u T i} loprovide every level of your corpora- 
S U ee is 0 ir T tion with access fo this power and 


graphic design expertise, CA-TELLAGRAF 
is easy to use. Is been designed with a 
selection of menus, prompts and com- 
mands that match the level of end-user 
expertise. 
Only from Computer Associates 

CA-TELLAGRAF provides both presentation 
p C A H 0 ST quality support for virtually an unlimited 

number of devices, and the ability to 
INTEGRATION satisfy interactive and batch graphics 
production with timely and accurate 
data access to provide the total graph- 
ics solution. 
For more information, write or call Chris 
Andrews today: 
800-841-3734 (Ext. 2411) 
(IN Calif. 800-468-0725) 
Computer Associates 
10505 Sorrento Valley Road 
San Diego, CA 92121-1698 


© 1988 Computer Associates International, Inc. 
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Digital Actors 


TV ad creators take novel approach 
fo animating the human form 


By Audrey Vasilopoulos 


any computer graphic art- 
Vi ists and animators, espe- 

cially those involved in 
video production, struggle with the 
problem of generating a realistic 
human form on a computer. While 
the ideal is to create a computer- 
generated person that looks and 
moves like the real thing, most 
computer-generated people look 
unhuman and two-dimensional, 
and they move more like robots 
than humans. 

Such low-quality, unrealistic ef- 
fects are becoming less and less ac- 
ceptable in today’s competitive vid- 
eo production studios, prompting 
those in the industry to come up 
with suitable methods of creating 
realistic computer-generated hu- 
man forms. One company that re- 
cently wrestled with this problem 
is Filigree Films, a New York 
City-based video production house. 
Faced with the need to create real- 
istic “characters” to star in a 30- 
second, computer-animated “vaca- 
tion ad” for VISA, Filigree digi- 
tized a mannequin, using a 3D 
sonic digitizer developed by Sci- 
ence Accessories (Stratford, CT). 

“Our aim was to build three-di- 
mensional characters that have 
‘volume’ and move realistically,” 
says Filigree president Syd Gold- 
berg. “If we had tried to create 
these characters using a 2D digi- 
tizer instead of the 3D digitizer, 
they would have looked funny ... 
very cold, like computer-generated 


Audrey Vasilopoulos is senior associate editor 
of Computer Graphics World. 
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people, not like real people. 

“Also,” he continues, “their mo- 
tion would have been very static. 
When you're animating a natural 
shape that has volume, the motion 
you get is more natural.” 

According to Goldberg, the 10- 
year-old production studio stopped 
contracting out its 3D design work 
to service bureaus three years ago 
because the results were never ex- 
actly what Filigree had specified it 
wanted. “We were never totally 
satisfied with the results we re- 
ceived,” Goldberg recalls. “We 
knew what effects we were trying 
to achieve, but it was difficult com- 
municating these ideas to a service 
bureau ... our intentions were usu- 
ally lost in the translation. So we 
decided to try doing the 3D work 
ourselves.” 

Filigree’s graphics system is 
comprised of a network of 10 Apol- 
lo (Chelmsford, MA) worksta- 
tions—two DN10000s, four DN590 
Turbos, three DN3000s, and one 
DN4000—which provide a cumu- 
lative processing speed of 120 
MIPS. The only commercial soft- 
ware that is run on the system is 
Intelligent Light (Fair Lawn, NJ) 
software; Filigree wrote its own 
programs for generating certain 
special effects—such as water sim- 
ulation and texture maps—and for 
interfacing with a host of peripher- 
al equipment, including two Mas- 
ter Series Oxberry animation 
stands (Oxberry, Carlstadt, NJ), 
IMC (Interactive Motion Control, 
Culver City, CA) computers, and 
the sonic digitizer. 

Called the GP-8-3D, the Science 
Accessories digitizer uses sound to 


measure distance and determine 
coordinates, which are then com- 
municated to the host computer. 
The user simply places the stylus, 
which generates the sonic impulse, 
on coordinate points of interest; 
four microphones, mounted on a 
table, a wall—wherever the graph- 
ics data is most conveniently situ- 
ated—pick up the impulses. The 
unit determines the distance be- 
tween the coordinates by measur- 
ing the time it takes the impulse to 
travel from the stylus to the micro- 
phones. 
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“We looked at several 3D digitiz- 
ers,” says Goldberg. “But we went 
with the GP-8-3D because it offers 
the same features but costs ap- 
proximately $4000 less than the 
higher-end products we looked at, 
and it lets us digitize areas of up to 
9-by-9-by-9 feet. The others we 
looked at only let you digitize ar- 
eas of 4-by-4 or 5-by-5 feet.” Ac- 
cording to Goldberg, this feature 
would come in handy if you had to 
digitize a large piece of machinery 
that would be difficult or impossi- 
ble to disassemble. 
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Filigree has used its computer 
animation system to create short 
video promos and network IDs. for 
a client list that includes the USA 
Network, VH-1, ABC Sports Col- 
lege Football, and ABC Evening 
News. The company only recently 
put the GP-8-3D to the test when it 
created the 30-second VISA ad. 

To create the ad, Filigree first 
met with the client to evaluate its 
storyboards. After recommending 
some changes and securing ap- 
proval, the designers built minia- 
ture models of some of the ele- 


Filigree designers digitized a 
mannequin using a 3D sonic 
digitizer to create this swimmer, just 
one of the several characters that 
star in the 30-second, computer- 
generated ad the company 
created for VISA. 


ments in the ad, such as the build- 
ings and tables, digitized them us- 
ing a 2D Apollo digitizing tablet, 
and input the data to the DN4000. 
Other elements, such as trees and 
the swimming pool, were created 
in the DN4000 using the Intelli- 
gent Light software. “It took us 
about four weeks to build and digi- 
tize the models,” says Goldberg. 
According to Goldberg, the most 
challenging part of the project was 
getting the computer-generated 
humans to look realistic. “We had 
to create a girl diving off a diving 
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board, a waiter walking around 
serving drinks, people sitting at ta- 
bles and chairs—and we wanted to 
make them look as realistic as pos- 
sible,” he says. “The 3D digitizer 
helped us do that.” 

The Filigree designers first ap- 
pled thin tape to the surface of the 
mannequin in a grid layout of one- 
inch increments. Because the In- 
telligent Light software can copy 
and “mirror” data, the designers 
had to apply tape to only one half 
of the mannequin. 

They then disassembled the 
mannequin and placed parts—the 
arms, head, legs, and so on—onto 
the digitizing table, grid side up. 
The actual digitizing process in- 
volved touching the mannequin 
with a probe at the intersections of 
the grid lines. They touched these 
x,y,z points in a logical sequence to 
create wireframe segments. 

Once they digitized all the parts 
of the mannequin, the designers 
fed the 3D data to a DN10000, ren- 
dered it, and, using the Intelligent 
Light software, rebuilt the manne- 
quin on the DN590 by connecting 
its body parts. 

When they got the computer- 
generated figures on their screens, 
the designers noticed that the fig- 
ures looked too much like manne- 
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quins. “Body parts on mannequins 
are exaggerated,” explains Gold- 
berg. “Their arms are longer than 
normal, they’re taller than the av- 
erage person, and they’re thinner 
than most people. So we modified 
these exaggerations to make them 
look more realistic by redigitizing 
parts of the mannequin to add 
more meat to their bones and us- 
ing the Intelligent Light software 
to remodel the arms and legs. 

“Digitizing the mannequin in 
parts was easier than trying to dig- 
itize it as a whole,” Goldberg con- 
tinues. “This is ironic,” he admits, 
“in that originally, one of the rea- 
sons we chose the GP-8-3D was be- 
cause it can digitize large surfaces. 
But as it turned out, we digitized 
the mannequin in parts and re- 
built it on the computer because 
it’s easier to modify a small part of 
a large object rather than have to 
work with the entire object.” 

The designers then used one of 
their proprietary programs to cre- 
ate the water in the pool and an- 
other proprietary program to apply 
textures to various other elements 
in the ad. Working off the client’s 


original script, they then timed the 
animation to coincide with musical 
accompaniment. 

“To help us make sure that the 
motion and timing were correct, 
we created wireframe test batches 
on a DN590,” says Goldberg. “We 
used the higher-end DN10000 to 
render preview clips for the client.” 
After making minor adjustments, 
the designers output the anima- 
tion in 756-by-486 resolution. 

“We created that spot in just un- 
der nine weeks,” boasts Goldberg. 
“Without our system, and especial- 
ly without the DN10000s, we 
wouldn’t have thought of accepting 
this project, given a nine-week 
deadline. The project would have 
taken us at least a week or two to 
render as opposed to a few days, 
and it would have taken a total of 
12 weeks to complete.” 

Although the graphics system 
has helped Filigree shorten its de- 
sign and production cycle substan- 
tially, Goldberg still cites the lack of 
speed as a hindrance in computer- 
generated video production. 

“We’re always looking for more 
speed,” he says. Goldberg adds that 
the DN10000s have helped solve 
the speed problem to a certain ex- 
tent. “They've made a big differ- 
ence in our production schedule 


The Filigree designers also used a proprietary program to apply textures to various elements in the ad, 
such as tree trunks and the tile surrounding the pool. 
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What's 1/32" thin 


weighs 4 ounces 


and is going to take over the graphics world? 


and in our product,” he says. “The 
fast rendering capability of the 
DN10000s allows us to see our im- 
ages faster; this gives us more time 
to make better aesthetic decisions 
and ultimately gives us a better- 
looking piece in the end. 

“We compare some of the proj- 
ects we did a year ago to what 
we're doing today,” he adds, “and 
we can clearly see a difference in 


Car Design Goes Hi-Tech 


By Gary Pfitzer 


hances are that the hot new 

sports car catching everyone’s 
eye this year began as an idea in 
an automobile designer’s mind as 
long as several years ago. The new 
model has most likely traveled a 
long and winding road to advance 
from the point of initial concept on 
through to production. 

Computers have helped at an in- 
termediate point in this extensive 
process by providing engineers 
with the tools to analyze completed 
designs, but the designers them- 
selves have traditionally accom- 
plished all of the up-front work by 
hand. That situation is changing 
now that one of the United States’ 
major automobile manufacturers, 


Gary Pfitzer is an associate editor of Comput 
er Graphics World: 
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image quality. 

“Our graphics system really lets 
us think about things we would 
only dream about before,” Gold- 
berg concludes. “With such a sys- 
tem, the only true limitation is 
one’s imagination.” CGW 


Chrysler Corp. (Highland Park, 
MI), has purchased and imple- 
mented the Conceptual Design and 
Rendering System (CDRS), an in- 
tegrated hardware/software system 
produced by Evans & Sutherland 
Computer Corp. (Salt Lake City). 

Evans & Sutherland (E&S) first 
teamed up with Chrysler in 1986 
to develop a tool that would enable 
Chrysler’s designers to shorten the 
lead time required to create an 
automobile suitable for manufac- 
turing. Throughout the next few 
years, E&S worked closely with 
Chrysler designers to tailor CDRS 
to their needs. Chrysler experi- 
mented with prototype systems 
until June 1989, when it received 
14 complete systems from E&S. 

A large part of the time savings 
that Chrysler will be able to 
achieve with CDRS results from 
the elimination of some laborious 


steps in the traditional design proc- 
ess. Typically, an automobile de- 
signer first sketches ideas freely on 
paper and then translates those 
ideas to a tape drawing, which 
uses strips of tape to define the sil- 
houette and principal lines of the 
proposed car, as well as such basic 
car requirements as space, wheel- 
base, and length. 

A clay modeler must then create 
small clay models followed by full- 
sized clay models of the car by get- 
ting a “feel” for the design through 
visual examination of the sketches 
and tape drawings provided by the 
designer. The process of sculpting 
the clay model may take several 
months as designers, modelers, 
and managers interact to produce 
an acceptable model. 

It is only at this point that the 
full-sized clay model is digitized 
using a computer-controlled meas- 
uring probe, which passes to a 
CAD/CAM system the 3D coordi- 
nates that define the shape of the 
car. From that point, a production 
surfacing team begins the painstak- 
ing process of creating mathemati- 
cal surfaces that correspond to the 
3D coordinates. Finally, body engi- 
neering and advanced manufactur- 
ing groups enter the picture to eval- 
uate the automobile’s manufactura- 
bility and, perhaps in so doing, send 
the new vehicle skidding back to 
square one in the sequence. 

CDRS will let Chrysler pare 


Using a computer to design an automobile is a relatively simple process at Chrysler, where designers with 
no prior knowledge of mathematics can use Evans & Sutherland’s CDRS software to automatically transform a 
basic package layout (left) into a precisely defined surface model (right) ready for engineering analysis. 
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THE ASTONISHING 


Master. 


DIGITIZING 
MAT FROM 
NUMONICS 


The merest wafer of a 
digitizing mat - and it's pure 
capability. Thinner than most 
desk blotters. Thinner than 
most tablet overlays. Full 
1000 lines per inch resolu- 
tion, .010" accuracy, and pen- 
tilt correction. Smaller 
footprint, with only 1-1/2" 
border around the active 
area. So thin it's actually 
flexible. So smart it maintains 
absolute positioning and 
remembers configurations 
even with the power off. 


(NUMONICS 
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down this process and realize some 
other benefits as well. In the CDRS 
scenario, the designer still brings 
initial concepts to sketch paper but 
now creates tape drawings within 
CDRS. The designer can go on to 
build a 3D model on-screen by 
drawing curves and letting the 
CDRS system automatically gen- 
erate the surfaces between curves. 
The resulting surface definition 
contains all the mathematical in- 
formation necessary to let body en- 
gineering and advanced manufac- 
turing groups determine whether 
the 3D computer model is structur- 
ally sound, sufficiently aerody- 
namic, and able to be molded into 
the proposed shape. 

While a full-sized clay model 
still proves useful for visualizing 
the evolving automobile, CDRS 
can now feed its precise mathemat- 
ical surface description to a Tarus 
Products Inc. (Sterling Heights, 
MI) five-axis, portable clay milling 
machine, which carves out an ex- 
act representation of the computer- 
ized model. Thus, the time-con- 
suming and less-than-scientific 
steps of producing a clay model by 
hand, digitizing that model into a 
set of coordinates, and translating 
those coordinates to mathematical 
surfaces all disappear from Chrys- 
ler’s development cycle. 

The time gained by automating 
the design process means that de- 
signers can try out an unlimited 
number of alternatives and ensure 
the optimal design. They can also 
interact with engineering and man- 
ufacturing experts practically from 
the start of the design process. 

The beauty of CDRS’s surface 
generation lies not only in the fact 
that designers with no knowledge 
of mathematics can produce sur- 
faces automatically by simple posi- 
tioning of curves, says E&S, but 
that CDRS’s mathematical algo- 
rithms guarantee that two sur- 
faces being joined by the designer 
will meet smoothly with machine- 
like precision all along a seam. 

According to Jan Bjernfalk, 
manager of hardware development 
for the graphics products group at 
E&S, CDRS surpasses NURBS 
(Non-Uniform Rational B-Spline 
Surfaces) in terms of precision be- 
cause with NURBS, the designers 
have to rely on their own knowl- 
edge of mathematics as they man- 
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ually position B-Spline control 
points. In addition, a curve created 
in CDRS contains more informa- 
tion than the basic NURB—a fact 
that reduces alignment problems 
between surfaces, Bjernfalk says. 
While CDRS’s automatic surface 
generation will let Chrysler make 
earlier decisions concerning an 
automobile’s manufacturability, 
the system also boasts rendering 
equipment to transform the de- 
signer’s curves and shapes into 
sleek, photo-realistic images of 
cars of the future. High-resolution 
renderings with highlights, shad- 
ows, and reflections can be calcu- 
lated in as little as 10 seconds, 
Chrysler and E&S claim. Given 


sent to the frame buffer. 

Besides exteriors, CDRS lets de- 
signers style vehicle interior com- 
ponents, such as instrument seats, 
panels, and consoles. CDRS ranges 
in price from $200,000 to $250,000. 

For Chrysler, CDRS represents 
a chance to save time and money. 
In a business in which product de- 
velopment cycles last for years, 
auto manufacturers could save 
millions of dollars just by shaving 
a few months off the timetable. 

The company has set its sights 
on a much more ambitious time 
savings than a couple of months. 
Says Michael C. Holmes, manager 
of the CAD/CAM design office, 
“We were on a five-year develop- 
ment cycle, and CDRS, along with 
other tools currently being devel- 
oped, will allow us to get down to a 
three-year development cycle.” 


Automobile manufacturers stand fo save 
millions of dollars just by shaving 
a couple of months off of the timetable. 


that highly realistic renderings can 
typically take from several hours to 
a whole day to calculate, E&S ea- 
gerly positions the rendering system 
not only as a sophisticated visual- 
ization tool for the stylist but as an 
additional product development 
time-saving device as well. 

Bjernfalk explains that E&S at- 
tacked three primary areas in de- 
veloping its rendering system: hid- 
den-surface removal, texture and 
environment mapping, and post- 
filtering of images. In each of the 
three areas, E&S looked for where 
it could improve antialiasing and 
increase performance through 
CDRS hardware innovations. 

For example, while a portion of 
CDRS’s hidden-surface algorithms 
operates in general-purpose soft- 
ware, the time-critical portion op- 
erates with the aid of custom VLSI 
chips in a proprietary image mem- 
ory card. For texture and environ- 
ment mapping, E&S uses a spe- 
cial-purpose hardware accelerator 
that not only stores texture maps 
but speeds texture antialiasing. 
Lastly, another custom chip func- 
tions as an integral part of CDRS’s 
antialiasing post-filter, which acts 
upon the image just before it is 


Chrysler declines to project what 
sort of cost savings will result from 
cutting two years off of develop- 
ment cycles, but the impact on the 
automobile industry could be enor- 
mous. The significance of such a 
lucrative design tool as CDRS has 
not been lost upon Ford Motor 
Company, which has also collabo- 
rated with E&S and received some 
prototype systems. 

While Chrysler has demonstrat- 
ed an interest in designing higher- 
quality automobiles with CDRS, 
the name of the game remains one 
of playing catch-up with foreign 
competition, namely the Japanese. 
Says Holmes, “I think it’s general 
knowledge that the US automotive 
industry, maybe the US manufac- 
turing industry, has been per- 
ceived as falling behind the Japa- 
nese in quality and quantity. Tools 
like CDRS will allow us to work 
smarter.” 

E&S says that foreign represen- 
tatives often come to its facilities 
with the comment, “If [CDRS] 
works like you say it does, it would 
be a breakthrough.” With this sig- 
nificance, the product could help 
put the United States back in the 
driver’s seat. CGW 
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You CIck [HE Mouse, 
We DoIHEREST. 


Or for use with your Macintosh II 
computer’s software. Files can also be 
output for recording to VCR. 

As we said, the KODAK SV6500/ 
SV6510 Color Printers, combined with 
our KODAK SV630 Interface Kit, do 
so much, all you have to do is click 
the mouse. 

If you'd like to know more, call 
1-800 44KODAK (1 800 445-6325), 
Ext. 110. In Canada, 1-800-465-6325), 
Dept. 345. And we'll do the rest. 


Now your Macintosh II computer 
can make photographic-quality 4+” x 5” 
full-color prints from PICT, PICT2, 
Scrapbook and Clipboard files in about 
90 seconds. For fast, accurate proofing 
of artwork while you’re working on it. 

No matter if you’re using PixelPaint, 
Studio/8, Dimensions, Canvas, 

Microstation, PowerPoint, 

PhotoMac, or other soft- 
ware. It’s the easy, 
cost-effective printing 
solution for your 
Macintosh IL, IIx or 
Iilcx computer. 


The KODAK 
SV6500/SV6510 Color Printers 
& KODAK SV630 Interface Kit 

For MACINTOSH II 
Series Computers. 


Installation takes just 15 minutes. 
It’s also easier to use. With pull-down 
menu software that lets you control 
contrast, brightness and color balance. 
And no other printer has a built-in, 
24-bit framegrabber that lets you 
capture images from any attached 
NTSC composite or RGB video source, 
then upload them to your Macintosh II 
computer. For saving as PICT2 files. 
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Simplified Large Screen Technology. 


We all know that large screen projection sys- and full zone digital convergence with an infra- 

tems need to be adjusted from time to time to red remote keypad. 

ensure optimum picture quality. There is a range of systems from mono- 
The operator on the right is adjusting and chrome to color that scan from 15 to 80 


controlling an Electrohome projector mounted KHz, displays signals from VCR’s to PC’s, and 
on the ceiling via the infrared hand held keypad. high resolution CAD/CAM workstations. 

The operator on the left is adjusting Electrohome Projection Systems give 
another brand of projection system you complete control of your 
via a screwdriver, a stepladder presentation in the palm of 
and a multitude of controls on your hand -—not the seat of your 
the unit. pants. 


Electrohome has projection 
HLECTROHOME 


systems that feature a powerful 
microprocessor which allows com- PROJECTION SYSTEMS 
Electrohome Limited, P.O. Box 628, Buffalo, N.Y. 14225-0628 


plete control of the projector 
In the U.S.A. call 1-800-265-2171 


operation, selection of input sources In Canada call 1-519-744-7111 
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3D Graphics for Mac 


Stratavision 3D, a graphics program 
from Strata for the Macintosh, lets us- 
ers create images of objects and scenes 
with the photo-realistic quality typical 
of high-end workstations, the company 
claims. Objects can be created and 
modeled within the program or im- 
ported in a variety of formats, includ- 
ing PICT, TIFF, Encapsulated Post- 
Script, IGES, and other CAD file for- 
mats. Tools within the program let the 
user add special effects such as light 
sources, highlights, shadows, reflec- 
tions, transparencies, and refractions. 
Images can be output to color printers, 
film recorders, or video. Stratavision 
3D runs on all Mac II and Mac SE/30s; 
it requires 2M of RAM, a hard disk, 
and 32-bit Color Quickdraw. Price: 
$495. Strata Inc. (St. George, Utah). 
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Frame Grabbers 


Quickcapture is a group of real-time 
frame-grabber boards and software 
products from Data Translation that 
includes a new IBM PC/AT-compatible 
model. The same Quickcapture version 
also runs on the IBM PS/2. Quickcap- 
ture captures, stores, and displays live 
images from video cameras, VCRs, and 
still-video devices. Quickcapture ac- 
cepts RS-170, PAL, CCIR, and NTSC 
video formats and displays images on 
any RS-170 RGB analog monitor in 
640-by-480-pixel resolution with 256 
shades of gray or color. Prices: $1995 
(including menu-driven software); 
$495 (optional developer’s kit for pro- 
grammers). Data Translation (Marl- 
boro, MA). 
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Modeling and Animation 


The Imageplus 3D Modeling and Ani- 
mation System version 5.2 is a 25MHz, 
386-based graphics workstation from 
Microtime. It incorporates 32-bit full- 
color paint, real-time RGB frame grab, 
a Truevision Vista or Targa video 
graphics board, and an internal video- 
tape controller. The system features 
off-line rendering, multiple trajectory 
paths, infinite camera positions, scene 
scripting, texture mapping, multiple 
local and infinite lights, metamorpho- 
sis, 3D sculpting, and page turn func- 
tions. Imageplus is available in NTSC 
or PAL standards. Microtime Inc. 
(Bloomfield, CT). 
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Multiscan Monitor 


The Hitachi Group’s Nissei Sangyo 
America (NSA) has introduced Super- 
scan Plus, a multiscan 20-inch color 
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monitor. With a horizontal scan range 
of 30KHz to 64KHz, the monitor is 
compatible with VGA, Extended VGA, 
PGA, and Mac II graphics standards 
and will also display resolutions of 
1024-by-768 pixels or 1280-by-1024 
pixels. Price: $3295. Nissei Sangyo 
America (Waltham, MA). 
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Command System 


Command (Communications Manage- 
ment and Design) is an interactive 
graphics and database system that lets 
users control all voice, data, and video 
communications assets within a corpo- 
rate facility. The system provides an 
interactive link between all the graph- 


ics and nongraphics information that 
describes a company’s communications 
environment. A computer-aided design 
capability is integrated with the rela- 
tional database to document graphical- 
ly the communications layout. Other 
features include automated design ca- 
pabilities, “what if’ scenarios, and a 
schematic of a communications circuit. 
The price for the graphics terminal 
and all graphics and database applica- 
tions is about $50,000. Isicad Inc. (An- 
aheim, CA). 
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Scan Converter 


The CGC II, a stand-alone video scan 
converter from Folsom Research, is de- 
signed to convert high-resolution com- 
puter graphics to standard video in 
real time. The CGC II features 8-bit 
color A/D and D/A converters, output 
resolution of 640-by-484 for NTSC and 
768-by-575 for PAL, and up to eight 
different workstation inputs. The CGC 
II supports either interlaced or non-in- 


terlaced input and is fully genlockable 
with up to 360 degrees of phase adjust- 
ment. Outputs include composite video 
in NTSC or PAL, RGB (RS-170A and 
CCIR), and optional S-Video. Price: 
$15,900 (scheduled for shipment by 
1990). Folsom Research Inc. (Folsom, 
CA). 
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Converter/Generator 


The RTC is a real-time converter from 
Lyon Lamb that converts up to three 
independent, high-resolution sources 
of any scanning frequency in the 
23KHz to 75KHz range. Standard out- 
puts include NTSC and PAL composite 
video, component video, Y+C, and 
low-res RGB with sync. Image size, po- 
sition, and centering can be adjusted 
through pan, scroll, and zoom controls. 
The RTC filter function utilizes a 
Gaussian response curve. Price: 
$24,950. 

The ENC-7 is a color encoder/sync 
generator which outputs both compos- 
ite and component video from RGB 
sources, with or without genlock. The 
syne generator provides adjustments 
for both sync delay and sync advance. 
Price: $4500. Lyon Lamb Video Ani- 
mation Systems Inc. (Burbank, CA). 
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Enhanced Imagestation 


Imagestation 5.0, the PC-based busi- 
ness presentation graphics software, 
now includes transparency support, 
automatic drop shadows, transparent 
drop shadows, continuous splines, com- 
plete rotation of images, and a text-to- 
polygon option, which treats text as a 
polygon for easier manipulation. Price: 
$1800. Software Clearing House (Cin- 
cinnati). 
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Output Trio 


Houston Instrument has introduced 
three output devices: the DMP-61 DL 
and DMP-62 DL plotters and the Jet- 
pro 360 bubble-jet printer. 

The two eight-pen plotters are en- 
hanced versions of the company’s 
DMP-61 and DMP-62 plotters. Addi- 
tions include an LCD display, pen and 
vector sorting, an eight-pen changer, 
roll-feed capability, and several opera- 
tional items. Both models support 
DM/PL and HP-GL 758X commands 
and offer resolutions of .0005 inch and 
same-pen repeatability of +/- .002 
inch. Prices: $4896 (DMP-61 DL); 
$6395 (DMP-62 DL). 

The HI Jetpro 360 printer combines 
raster and vector plotting at 360 dpi in 
monochrome. The device can print up 
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to E-size drawings, and it accepts 
ANSI A, B, and ISO A2, A3, A3 Over- 
size, A4, and A4 Oversize paper. Jet- 
view and Proplot software are includ- 
ed. The printer prints 220 characters 
per second at 360 dpi. Price: $1495. 
Houston Instrument (Austin, TX). 
CIRCLE 183 ON INFORMATION CARD 


Scanner and HDTV Camera 


The LS-3500 is a 35mm desktop full- 
color film scanner from Nikon that 
reads both color and monochrome film 
positives and negatives directly. The 
LS-3500 reads a 35mm frame area at a 
resolution of 6144-by-4096 pixels. It 
can produce up to 16.7 million colors 
and can be connected to most comput- 
ers with RS-232C and GP-IB standard 
equipment interfaces. 

Nikon has also announced the HQ- 
1500C HDTV Still Camera, which cap- 
tures images of 1920-by-1035 pixels at 
0.3 seconds per frame sequentially. 
The camera uses a l-inch MS “Sati- 
con” image pickup tube designed for 


HDTV display and utilizes standard 
Nikon F-mount lenses. The system in- 
cludes the FS-1500 HDTV Frame 
Store Memory. Nikon Inc. 
City, NY). 
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Networked Video Images 


VideoLAN is a local area network sys- 
tem that lets users display color video 
images on a workstation as well as dis- 
play live video and audio on the same 
terminal. An optical storage system at 
the center of the network stores an im- 
age resource library to be accessed by 
connected workstations. Electro Com- 
munication Systems Inc. (Dallas). 
CIRCLE 185 ON INFORMATION CARD 


Nanao Monitors 


Nanao has introduced two large- 
screen, multiscanning monitors—the 
Flexscan Model 6300 and the Flexscan 
Model 9400. 

The 6300 ($1989) is a 21-inch gray- 
scale monitor that supports resolutions 
of up to 1664-by-1200 pixels on IBM 
PCs and 1024-by-768 pixels on Mac II 
systems. Supported scan frequencies 
range from 31.5KHz to 78KHz hori- 
zontally, and 60Hz to 80Hz vertically. 

The 9400 ($3799) is a 20-inch color 
monitor that displays resolutions up to 
1280-by-1024 on the Mac II. Used in 
conjunction with a Radius Directcol- 
or/24, Supermac Spectrum 24 or 32, or 
Rasterops Colorboard 108, the monitor 
displays up to 1024-by-768-pixel reso- 


lution in 24-bit color. The monitor 
scans horizontally from 30KHz to 
65KHz and vertically from 55Hz to 
75Hz. Nanao Corp. (Torrance, CA). 
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Enhanced HP Paintjet 


The HP Paintjet XL color graphics 
printer can produce up to 16.7 million 
colors at a resolution of 180-by-180 dpi. 
The printer features HP’s enhance- 
ments to the Paintjet printer, includ- 
ing increased speed, improved media 
handling, support for B-size (11-by-17- 
inch) media, a total of 20 fonts, and a 
heavier duty cycle. A typical page may 
be output in 1 '2 minutes, and up to 
200 sheets or 70 transparencies can be 
fed automatically. Price: $1395. Hew- 
lett-Packard Co. (Palo Alto, CA). 
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RGB Distribution 


Covid’s line of 1OOMHz RGB Distribu- 
tion Systems includes distribution am- 
plifiers, available with four or eight 
outputs, and switches, available with 
four, eight, 12, 16, 20, and 24 inputs. 
Covid 900 Series Distribution Amplifi- 
ers let users connect one RGB video 
source to any number of monitors or 


your board room fro 
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llows you to present incredibly sharp computer images. 


projectors. The 950 Series Switches 
route signals from any number of RGB 
or composite video sources to one pro- 
jector or monitor. Standard features 
include 100MHz bandwidth, DC resto- 
ration, and auto sync level. Switches 
use no relays; options include wired 
and wireless remote controls, as well 
as compatibility with all boardroom 
control systems, including RS-232 ap- 
plications. Covid Inc. (Tempe, AZ). 
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Automation for Disabled 


Heath/Zenith Educational Systems 
has announced a voice-controlled com- 
puter system and robotic workstation 
that allows those with severe physical 
upper-body limitations to operate a 
PC. The system is built around a Ze- 
nith Data Systems PC and a Flat 
Technology Monitor. The voice recog- 
nition software and hardware, which 
was developed by Prab Command Inc. 
(Kalamazoo, MI), converts spoken 
commands into traditional keystrokes 
for programming and operating all of 
the system’s components. The Prab 
Voice Command robot arm offers six 
axes of motion, a 27-inch reach, an 
eight-pound payload, and several grip- 
per options. The system also offers 


telephone management. Prices range 
from $21,990 to $49,990. Heath/Zenith 
Educational Systems (St. Joseph, MI). 
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Enhanced Arts & Letters 


Arts & Letters Graphics Editor Ver- 
sion 2.0 includes automatic shape in- 
terpolation, which lets users transform 
one shape into another. A “Blend” tool, 
for example, can be used to create 
highlights and airbrush effects. The 
program also lets users specify the col- 
or of the beginning and ending objects 


and then blends the shapes and colors 
simultaneously. The company claims 
that the interpolation and airbrush ef- 
fects are available for the first time on 
a PC. Price: $695. Computer Support 
Corp. (Austin, TX). 
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Macintosh Cartoons 


The Animation Stand for professional 
animators of cartoons and other hand- 
drawn films lets users create and edit 
complex sequences of cell animation on 
Macintosh computers. The program of- 
fers multilayer animation with an ex- 
posure sheet, which appears like a 
spreadsheet. Users may view frames 
together in a textual form, and a Cur- 
rent Frame window shows a graphical 
depiction of the frame being edited. 
Films may be pencil-tested, looped, or 
shown full-speed at up to 60 frames per 
second and at 32-bit pixel depths. The 
program includes an integrated paint 
system as well. Animations may be 
saved in PICS or Animation Stand 
Format and output to video camera or 
VCR controlling software. Linker Sys- 
tems (Irvine, CA). 
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Canon Color Copier 


The Color Laser Copier 500 system is a 
400-dpi color copier offering 256 grada- 
tions of tone. A digital image process- 
ing system (DIPS) integrates pictorial 
images with intelligent features, such 
as a four-color toning process and op- 
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m becoming a bored room. 


Rule one in public speaking: it doesnt matter what youre 


You're probably familiar with our 35" monitor. 
And now were introducing a 27"and 31"monitor. 


Our large and small format video copy processors 


Dares enero. 


offer both black and white and color prints. 


saying, if no ones listening. 


Thats why we developed our Diamond Scant’ technology. 
So you can shake up a board room, wow a client or silence a 


classroom with the stunning resolution of computer graphics. 


Because our Diamond Scan" technology is designed for auto- 


matic variable frequency scanning from 15 to 36 kHz. Allowing you 
to switch from video to computer graphics at the touch of a button. 


And now this technology is available in a range of presenta- 


tion equipment: featuring monitors, video copy processors and our 
projector (for screens measuring from 70” to 120”).So youll be able 
to work any room, no matter what size itis. 


For more information, call 1-800-445-0755. Youll find our pre- 


sentation skills are pretty motivating. 


© 1989 Mitsubishi Electric Sales America, Inc.800 Cottontail Lane, Somerset, New Jersey 08873. House Image courtesy of 
SuperMac” Technology/designed with PixelPaint? 


ova MITSUBISHI 


TECHNICALLY, ANYTHING IS POSSIBLE™ 
PROFESSIONAL ELECTRONICS DIVISION 
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NISSE!I SANGYO AMERICA, LTD. 
800 South Street, Waltham, MA 02154. (800) 441-4832 
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tional Intelligent Processing Unit 
(IPU), which expands the memory for 
complex image editing and manipula- 
tion. The output quality results from a 
sharply focused micro-spot laser beam, 
fine grain of toner, and enhanced im- 
age recognition. Connectivity is possi- 
ble through the IPU with a GPIB 
(IEEE-488) interface. The copier also 
offers 35mm slide reproduction, size 
and shape adjustments, up to 44-by-68- 
inch copies, and LCD control panel. 
Price: $50,000. Canon USA Inc. (Lake 
Success, NY). 
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Enhanced Aesthedes 


Aesthedes Inc. has enhanced its Aes- 
thedes computerized design system. 
The new Aesthedes 2 features an ex- 
panded, touch-activated control panel, 
and its resident Motorola 68000 pro- 
cessors have been replaced with 68020 


and 68030 units. The software now 
supports Pantone colors, bar code gen- 
eration, mirroring of image elements, 
wrapping of images around defined 
shapes, and high-resolution image lay- 
out. The upgrade costs $50,000 for ex- 
isting users; new system prices begin 
at about $150,000. Aesthedes Inc. (Tor- 
rance, CA). 
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Transputer Power 


The GDS/PC graphics display subsys- 
tem for PCs and compatibles combines 
a color graphics system with a process- 
ing node. The board has a resolution 
memory of 1024-by-1024 pixels and a 
display window of 1024-by-768 pixels. 
A 17.5-, 20-, or 25MHz T800 32-bit 
transputer chip may be included on 
the board for graphics processing. A 
TS68483 display controller chip ac- 
commodates a range of monitors, and 
four RS422-driven transputer links 
permit bidirectional communications 
between processors. The subsystem 
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also includes a software package that 
supports elementary graphics. Price: 
$5090 (17.5MHz version). Paracom 
Inc. (West Chicago, IL). 
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Hand-Held Scanners 


Accel Computer has introduced PC 
and Macintosh versions of mono- 
chrome and color hand-held scanners. 

The monochrome scanners offer a 
400dpi resolution and a variable image 
scanning function to create bayer, 
mesh, or spiral dithering patterns of 
monochrome line art and halftones. 
The 4.1-inch scan width can handle a 
speed of up to 3.1 inches per line. A 
built-in window permits visual scan 
alignment. 

The color models provide three-color, 
single-pass scanning for a palette of 
more than 4000 colors. Per-color reso- 
lution is at four bits per pixel, and the 
speed is one-inch per second at a 2.53- 
inch scan width. 

Each scanner comes with the appro- 
priate controller board, cables, and 
software. Prices range from $300 to 
$800. Accel Computer (Irvine, CA). 
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Networked Color Output 


The EM100 Ethernet Color Hardcopy 
Manager lets Sun and Silicon Graph- 
ics workstations share color hard-copy 
devices over an Ethernet network. The 
system consists of software drivers, 
firmware drivers for color hard-copy 
devices, the processor unit with both 
high-speed Centronics and RS-232 Se- 
rial ports, thick and thin Ethernet 
ports, and a printer cable. The firm- 
ware drivers support thermal transfer 
and ink-jet printers, as well as digital 
film recorders. Price: $5995. Graftel 
Systems Inc. (Wilmington, MA). 

CIRCLE 196 ON INFORMATION CARD 


Input Triad 


Mouse Systems has introduced two 
mouse products and a trackball for 
IBM PCs. 

The Omnimouse II ($79.95) offers a 
200cpi (count per second) hardware 
resolution, which is software-selecta- 
ble from 20 to 6400 cpi. Included with 
the opto-mechanical mouse are 1-2 
Click (for use with Lotus 1-2-3), PC 
Paint Plus, and Applications Tool Kit 
software. 

The White Mouse ($119) offers a 
base hardware resolution of 350 cpi, 
which is software-selectable from 35 to 
11,200 cpi. The unit’s built-in micro- 
processor aids user control, and a 
stand-alone Power Panel utility pack- 
age and 1-2 Click are included. 


Three Things 
You Shouldn't 
Have To Sh 


re At 


i the workplace you would never 
think of sharing your mug or chair. So 
why are you running down the hall to 
find out if there is a terminal available 
for your mainframe graphics applica- 
tions? With TGRAF software and your 
desktop computer there’s no reason 
to ever share a terminal; you can now 
have a powerful graphics terminal on 
your desk, inexpensively. 


TGRAF accurately duplicates a 
Tektronix graphics terminal without 
sacrificing terminal functionality. 
Now mainframe graphics power is 
available for your PC, PS/2, Macin- 
tosh II, or workstation in RS-232 or 
networked computer environments, 
for only a fraction of what a terminal 
would cost. 


TGRAF’s comprehensive Tektronix 
terminal emulation and Grafpoint’s 
superior customer support, puts the 
terminal sharing blues behind you 
forever. Call Grafpoint for the name 
of your local distributor and order a 
no-risk 30-day evaluation copy. 


Current TGRAF users call us for 
information on how to upgrade to our 
latest product - TGRAF-4200 


G GRAFPOINT 
1485 Saratoga Avenue 
San Jose, CA 95129 
1-800-426-2230 
In California 408-446-1919 


Grafpoint and TGRAF are trademarks of Grafpoint. 

PC and PS/2 are trademarks of International Business Ma- 
chines Corporation. Tektronix is a trademark of Tektronix, 
Inc. Macintosh is a trademark of Apple Computer, Inc. 
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The PC Trackball ($119) is Microsoft 
Mouse-compatible and offers a 200cpi 
resolution (software-selectable from 20 
to 6400 cpi). Presentation Magician 
presentation graphics software, De- 
signer Pop-Up Menus, the Applica- 
tion’s Tool Kit, and 1-2 Click are 
shipped with the product. Mouse Sys- 
tems (Fremont, CA). 
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Mac Graphics Board 


The Mac’langelo/24 graphics board for 
the Mac II offers 24-bit color at resolu- 
tions of up to 1024-by-768 pixels on 16- 
inch or 19-inch monitors. Other resolu- 
tions supported are 800-by-600 pixels 
on 16-inch monitors and 640-by-480 
pixels on Apple’s 13-inch monitor. Oth- 
er features include up to 400 percent 
zooms and extended screen and pan 
functions. The extended screen, or any 
portion thereof, may be saved as 1-, 8-, 
or 24-bit PICT files. Price: $4795. Na- 
tional Semiconductor Corp. (Santa 
Clara, CA). 
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Xerox Image Editor 
Gray F/X is an eight-bit image pro- 
cessing software package that lets us- 


ers edit multiple images concurrently 
in a windowed environment. The PC- 
based software provides up to 256 gray 
levels, depending on the scanner’s res- 
olution. Image processing is combined 
with bit-mapped graphics paint fea- 
tures and tools to let users outline, 
highlight, fill, distort, cut and paste, 
rotate, add text to, or edit gray-scale 
images. Scanned images may be edited 
by altering contrast, lightness, or 
darkness or by applying special effects, 
such as replace, blur, and charcoal. Se- 
lectable half-toning, filtering, posteri- 
zation, and histogram analysis are also 
featured. Price: $495. Xerox Imaging 
Systems (Mountain View, CA). 
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Bravo3 Version 3.0 


Bravo3 Version 3.0 CAD/CAM soft- 
ware combines Bravodraw, Bravomod- 
el, and Bravomost modules. Bravo- 
draw provides 2D mechanical drafting 
capabilities by performing the view 
creation and detailing functions re- 
quired to develop solid, surface, or 
wireframe models. Bravomodel is a 3D 
wireframe modeling system that lets 
users create complex parts and assem- 
bles for analysis with other MCAE 
tools. Bravomost automates the pro- 


cess of mechanical linkage design and 
packaging. Schlumberger CAD/CAM 
Division (Ann Arbor, MI). 
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Persuasion 2.0 


Aldus Persuasion 2.0 for the Macin- 
tosh is a toolkit for outlining, word pro- 
cessing, drawing, charting, and for- 
matting presentations. The software 
produces output for black-and-white or 
color overheads and 35mm slides, as 
well as speaker notes and handouts. 
The addition of 12 new Autotemplate 
designs brings the total number of de- 
signs to 36 and allows users to preview 
more templates on-screen. The new 
version can also import Microsoft 
Powerpoint files and convert them to 
Persuasion presentations. The soft- 
ware also includes a word processor, 
built-in charting capabilities, a full set 
of drawing tools, and enhanced speak- 
er support. Price: $495. Aldus Corp. 
(Seattle). 
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Cadmate Plotter | 
The Cadmate monochrome electrostat- 
ic plotter for PC compatibles produces 
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Points...Lines.. 


Railroads <7 Ae 
As the Nation’s largest : 
earth science agency, the 
Department of the Interior's 
U.S. Geological Survey 


Offers its latest digital carto- 
graphic products under the 
name “US GeoData.” 


.Polyaons 


7 
¥ transportation, hydrog- 


raphy, boundaries, and 
land survey systems. 


names, elevation, and 
planimetric data with 
many features such as 


To find out more about 


@ Combine US GeoData with other these new products and 


data and software to plot | areas covered, write or 
your own computerized Ad call: 
maps. Qa 
@ Choose the areas you want : U.S Pie atenap ea A 
eee MS '507—GD2A 
@ Conduct your Own spatial 

Reston, VA 22092 
esas 1-800-USA-MAPS 


Applications can range from geologic 
assessments and soil Surveys to visual 
interpretations and resource manage- 
ment. US GeoData includes geographic 
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VINES Network 
Operating System . 
For Compaq Deskpro 380s 


ow lelebit modems made some 
fast friends in the LAN industry 


Thanks to Telebit dial-up modems, out-of- 
building LAN communications have really picked 
up speed. 


And Telebit has picked up a lot of new frends. 


Friends like the nation’s largest general 
contractor. Using Telebit modems and Banyan’s 
VINES, it transmits payroll information from 
35 remote offices to corporate headquarters. 

In half the time. And has eliminated the cost of 
leased lines. 


Then, there's a national developer of communi- 
cations software that uses Telebit modems and 
Novell’s NetWare AnyWare. Throughput between 
its New York headquarters and remote offices 
for accounting, E-mail and order entry data has 
increased fourfold. 


Plusa LAN VAR that uses Telebit modems and 


3Com’s 3+Mail. Its E-mail connections are 
3 times faster than before. And its phone 
and special delivery bills are lower. 


Imagine what Telebit 
modems will do for you. 
If you have high-speed, 
dial-up WAN needs, we 
should get acquainted. So 
call today for your FREE 
application brochure: 1-800- 
TELEBIT or (415) 969-3800. 
Or write 1345 Shorebird Way, 
Mountain View, CA 94043. 


Because no one gets the 
message through like Telebit. 


TELEBIT™ 


When connectivity counts. 


© 1989, Telebit is a registered trademark of 
Telebit Corporation. Other product names 
are trademarks of their respective holders. 
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ie RGB/View accepts composite 
NTSC or PAL) or RGB component 
gnals from a camera, tape recorder 
9 Video disc. Full motion video is 
: displayed as a window on the 
workstation screen. 


supports all high resolution 
computer systems 

* Frame buffer independent 

_¢ Output to the computer monitor 
or to a high resolution projector 
_ *No processing burden on the 
°100% software compatible 

¢ Full 24-bit color; highest quality 
video i image 

* Video window control from the 
front panel or RS-232 port 

and graphics overlay on the 
9 using chroma keyer 

* Made in the USA 


: TECHNOLOGY 
2550 Ninth Street Berkeley, CA 94710 
TEL: (415) 848-0180 FAX: (415) 848-0971 
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300 point-per-inch resolution in a 36- 
inch wide format at a price of $13,900. 
The plotter accepts the HPGL data for- 
mat and is plug-compatible with HP 
7586 pen plotters. With a plotting 
speed of .65 inch per second, the Cad- 
mate produces E-size drawings in un- 
der 30 seconds. Features include vari- 
able line widths, mirror imaging, the 
ability to plot within CAD application 
software, and a manual cutter. Versa- 
tec (Santa Clara, CA). 
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Faster Newer Software 


Fastdrive software for the Macintosh 
lets users surpass the 8M memory lim- 
it imposed by the Macintosh operating 
system. Coupled with 4M SIMMs, the 
software provides up to 32M of nonvol- 
atile RAM disk drive space. Users may 
set up to 8M of Mac operating system 
memory and up to 24M of RAM. The 
software takes all installed memory in 
excess of the 8M system limit and con- 
verts it into RAM, which exists outside 
of the standard operating system envi- 
ronment in order to facilitate in- 
creased operating speeds in disk-inten- 
sive applications. Newer Technology 
(Wichita, KS). 
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Graphics-to-Postscript 


Adobe Streamline-Windows Version 
traces bit-mapped images and converts 
them into Postscript-language 
artwork, which can be used as is, modi- 
fied by drawing programs, or exported 
to page-layout or word-processing pro- 
grams. Input can come from existing 
electronic files or scanned black-and- 
white images. The software detects the 
edge of filled areas and the center of a 
line and produces compact Postscript- 
language files. Price: $395. Adobe Sys- 
tems (Mountain View, CA). 
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Sun Personal Designer 


Prime Computer has ported its Person- 
al Designer micro-based CAD software 
to the Sparcstation 1 from Sun Micro- 
systems Inc. (Mountain View, CA). 
The software provides tools for creat- 
ing engineering drawings, 3D geomet- 
ric models with complex Bezier curves 
and surfaces, and shaded pictures. 
Three software modules are included: 
microCADDS Geometric Construc- 
tions and Detailing, microCADDS Sur- 
faces, and User Programming Lan- 
guage. The three modules, purchased 
together, cost $7700. Prime Computer 
Inc. (Natick, MA). 
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Mac Graphics Software 


Studio Line is a set of Mac-based soft- 
ware tools that offer page design, true- 
color imaging, creative headline and 
display typography, and type and logo 
design capabilities. The product, which 


is geared toward high-end electronic 
publishing applications, represents a 
consolidation of Letraset’s existing 
Imagestudio and Letrastudio pack- 
ages, with such new modules as Color- 
studio, Designstudio, and Fontstudio. 
Module prices range from $495 to 
$1995. Letraset (Paramus, NJ). 
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More MIPS and MFLOPS 


The Racer Series is a family of float- 
ing-point accelerator cards for the 
VME bus. The boards deliver from 25 
to 100 MFLOPS of 32-bit floating- 
point performance. Currently avail- 
able are single-processor (the VM1) 
and four-processor (the VM4) models, 
both of which are based on AT&T's 
floating-point DSP32C digital-signal 
processor. The VM1 ($6885) features a 
peak performance of 25 MFLOPS, and 
the VM4 ($8500) delivers 50 MIPS and 
100 MFLOPS. Software support for the 
Racer Series includes a full suite of As- 
sembly and C language development 
tools for $3800. Transformation Sys- 
tems Inc. (New York). 
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Image Analysis 


Erdas has announced two imaging 
products that the company codevel- 
oped with other organizations. 

Erdas-PC users may purchase the 
Multivariate Image Analysis (MIA) 
Module. The image processing pro- 
gram is targeted at data evaluation 
applications in the geosciences and 
chemical image analysis markets. Us- 
ers may interactively delineate inter- 
esting pixel groupings in feature space 
and identify corresponding areas in 
image space. Data structures may be 
accessed by principal components scat- 
ter-plots. 

The company has also introduced 
the Databundle ($75,000), which con- 
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JRL Systems Makes Laser Engineering Graphics 


ntil now laser output 
devices could only come close to 
meeting the demands of engineering 
graphics. But close only counts in 
horseshoes, not horseraces. 


JRL Systems introduces the first 
laser output device with the horse- 
power to meet all the demands of 
engineering graphics. The 340G 
HighRes™ Laser Graphic System 
easily outdistances the field of elec- 
trostatic plotters and 300dpi laser 
engines. 


The JRL 340G HighRes Laser Sys- 
tem is from fine stock . . . the com- 
bination of Minolta’s 300 Series 
Laser Engine and JRL’s graphic con- 
troller technology. The 340G is the 
only laser graphics printer that pro- 
vides 400dpi resolution in A or B 
size prints, at speeds of up to 20 
pages per minute, and is compatible 
with multiple input formats. 


More than a Printer 


The 340G is more than a printer. It 
is a complete laser graphics system 
with its own integrated controller. 
The 340G can accept any, or all, of 5 
graphic inputs including com- 
pressed raster data . . . a feat no 


HighRes is a trademark of JRL Systems, Inc. 


A One Horse Race 


other hard copy device can match. 
The complete range of graphic in- 
puts that the 340G will accept 
includes: 

(| HP-GL 

(") Versatec Greensheet 

["] Trace 

( CCITT Groups 3 & 4 

( Print Data 


The 340G’s ability to respond to the 
full range of graphic inputs makes it 
ideal for any graphics application 

...1In any engineering environment. 


A Direct Plug 
Replacement for 


Electrostatic Plotters 
The move from electrostatic plotters 
to the JRL 340G Laser System is 
simple. Simply unplug the old plotter 
and put it out to pasture. Plug in the 
340G and go from 200dpi graphics 
output to 400dpi laser output 
painlessly. 


The 340G automatically selects the 
correct paper size and its front panel 
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set up allows you to select your spe- 
cific input option. From start to 
finish, the 340G will allow your engi- 
neers to cover more ground with 
less effort. You'll like the results. 


A One Horse Race 


When it comes to performance no 
other graphics device (electrostatic 
or laser) comes close to the 340G. 
The JRL 340G HighRes Laser Sys- 
tem is unbeatable in engineering 
graphics performance. 


Put your money on a winner. Call 
JRL Systems and find out more 
about the only laser engineering 
graphics package in the race. 


JRL SYSTEMS, INC. 


6101 West Courtyard Drive Building 1 
Austin, Texas 78730 
Phone (512) 345-7122 Fax (512) 346-7868 


If you're looking for 
some good reading, 
you ve just found it. 
The free Consumer 
Information Catalog. 


The Catalog lists 
about 200 federal 
publications, many of 
them free. They can 
help you eat right, 
manage your 
money, stay healthy, 
plan your child’‘s 
education, learn 
about federal benefits 
and more. 


90 sharpen your 
pencil. Write for the 
free Consumer 
Information Catalog. 
And get reading 
worth writing for. 


\ eel 
ter 


Consumer Information Center 
Department RW 
Pueblo, Colorado 81009 


A public service of this publication 
and the Consumer Information Center of the 
U.S. General Services Administration. 


110 


Products, cont. from p. 108 

sists of Erdas and pcArc/Info software 
on a Compaq 386/25 computer with 
monitor, digitizer, plotter, and printer. 
The turnkey GIS is aimed at local gov- 
ernment users. Live Link software al- 
lows line maps to be displayed on top 
of images; USGS information is pro- 
vided with the Databundle system. Er- 
das Inc. (Atlanta). 
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Scanning Subsystem 


The Image Scanner 1200 scanning 
subsystem includes a Macintosh IIcx 
computer with 8M of RAM and a 200M 
internal hard disk; a 19-inch Radius 
gray-scale monitor; a Xerox 7650 CCD 
flatbed scanner; Varityper’s Image- 
master scanning control software; Le- 
traset’s Imagestudio and Silicon 
Beach’s Superpaint graphics software; 
and Symantec Utilities for disk man- 
agement. The system lets users cap- 
ture and edit high-resolution, continu- 
ous-tone and line-art images, which 
can be output to any Varityper Post- 
script laser imagesetter. The Image- 
master software can write continuous- 
tone or line-art image data directly to 
a disk file. Price: $28,995. Varityper 
Inc. (East Hanover, NJ). 
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Conversion Instruments 


Two new adapter boards convert data 
from parallel or serial format to IEEE- 
488 (GPIB) format, which allows any 
software package that normally uses 
the parallel or serial port of the host 
computer for output to send data to a 
GPIB plotter or printer for output. The 
GPIB-LPT converts data from parallel 
to GPIB format, and the GPIB-COM 
converts data from serial format to 
GPIB. Each board costs $295. National 
Instruments Corp. (Austin, TX). 

CIRCLE 210 ON INFORMATION CARD 


Controller/Plotters 


Calcomp has introduced the Drawing- 
card graphics controller, a line of elec- 
trostatic plotters, and other graphics 
products. 

The Drawingcard is a color raster 
graphics controller for IBM PC/AT- 
and 286/386-compatible computers. 
Drawingcard is available in either 
1280-by-1024 or 1024-by-768 resolu- 
tion. Both resolutions are refreshed at 
60Hz, noninterlaced. Four- or eight-bit 
plane options provide a choice of 16 or 
256 colors from a palette of 4096 (stan- 
dard) or 16.7 million (optional). Prices: 
$1995 to $3790 (depending on options 
selected). 

The 58000 series of color electrostat- 


ic plotters provides dry, wide-format 
drawings up to 44 inches wide at a res- 
olution of 400 dpi. The 58000s include 
a 32-bit microprocessor with a 12MHz 
clock. Standard plot memory is 12M; 
users can define as many as 1024 col- 
ors and 1024 lines per plot. Prices: 
$49,000 to $77,500. Calcomp Inc. (Ana- 
heim, CA). 
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Mini Monitors 


Kristel has introduced seven-inch and 
nine-inch Sony Trinitron-based color 
monitors that are compatible with 
CGA and EGA graphics standards. 
The units have a .21mm and .26mm 
dot pitch, respectively, and a horizon- 
tal scan frequency of 21.85KHz. The 
monitors weigh a scant 10 pounds (sev- 
en-inch screen) and 12 pounds (nine- 
inch screen). Kristel Corp. (West Chi- 
cago, IL). 
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Presentation Partner 


Silentpartner is a hand-held remote- 
control unit for PCs and PS/2s. The 
product lets speakers face the audience 
while controlling an on-screen presen- 
tation. The hardware/software combi- 
nation includes the infrared transmit- 
ter and receiver, which connects to a 
computer through the keyboard or se- 
rial port. Three of the unit’s 23 buttons 
are marked “Page” and represent a 
page of memory with 20 buttons each. 
Thus, 60 “virtual” buttons can be de- 
fined with the commands of presenta- 
tion software packages. Users define 
buttons with SProgram, a menu-driv- 
en software program shipped with Si- 
lentpartner. Presentation Electronics 
Inc. (Rocklin, CA). 
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Mac Color Postscript 


Both Lasergraphics’ LFR film recorder 
and Presentation Technologies’ Mon- 
tage FR1 film recorder now support 
the Macintosh version of Custom Ap- 
plications Inc.’s (Billerica, MA) Free- 
dom of Press Postscript-compatible 
software language. The hardware com- 
panies claim to be the first to offer 
Postscript-language compatible digital 
film recorders for the Macintosh. The 
film recorders may be used with Adobe 
Illustrator 88, Aldus Freehand and 
Pagemaker, Quarkxpress, Cricket Pre- 
sents, and other color Postscript gener- 
ating applications. Output is in the 
form of 24-bit color film. Lasergraphics 
Inc. (Irvine, CA); Presentation Tech- 
nologies Inc. (Sunnyvale, CA). 

FOR INFO ON LASERGRAPHICS, CIRCLE 214; PRESEN- 
TATION TECHNOLOGIES, CIRCLE 215. 
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ORKSTATION ARCIINFO CAN INTEGRATE ALL YOUR GBOGRAPHIC INFORMATION = 


WORKSTATION ARCI/INFO IS AN INEXPENSIVE SOLUTION FOR SHARING, ANALYZING AND 
DISPLAYING YOUR COMPLICATED GEOGRAPHIC INFORMATION: || 


ARC/INFO is the leading database- WorkStation ARC/INFO reflects 
eee) | oriented GIS in the world. Its intro- another dramatic advancement in 
wie ate duction started a-revolution in digital geoprocessing. Call or write our 
. i Le 7} cartography in the way professionals — WorkStation ARC/ INFO expert: 
GH PER HS manage spatial information. oo 
i" in : ave Thousands of organizations have Western Regional Headquarters 
. AROINFO 3 chosen ARC/INFO because it com- ay 380 New York Street Pe ee . 


Redlands, California 92373 


793-2853 


x ay 
kets Ae 


Environmental Systems le Alsat 
oe ee tely encompasses the leading ideas 
in technology fer Geographic Infor- (714) 


us gis Be EES, Pete 
its ee Uaegee hth epee 


mation Management. ESRI, the 
developer of WorkStation ARC/INFO, 
has over 20 years of innova- 

tive development in the application 

and advancement of GIS. 
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WorkStation ARC/INFO is available on © 
workstations from Sun, Tektronix, HP, IBM (RT), 


Apollo, Digital (VAXstation) and Data General. _ 


Imager gets your GIS 
off the ground 


Now it’s easy to use the most current image data easily. In either the TIGRIS or the MicroStation GIS 
available when you are getting your GIS off the ground. Environments. Whether you're a novice or an expert. 


Integrated by design Is your GIS ready for tomorrow's growth? Get started 
now with today’s best technology, using Imager to 


Raster imagery and vectors reside on the same reach new heights 


workstation screen. So you can simultaneously use both 
data formats. Such integration lets you more effectively | For more information or a demonstration in the U.S., 
collect, modify, and attribute vectors superimposed on _—_ Call 800-826-3515, or in Alabama, 772-2700. Or, 
satellite images or scanned aerial photos. contact your regional Intergraph sales office. 


Image change detection is becoming crucial for 
maintaining an accurate representation of growth in a 
GIS. For a timely database, Imager highlights areas of 
change and lets you digitize directly over imagery. 


Intergraph is a registered trademark and Imager is a trademark of Intergraph Corporation. 


Simple, yet sophistic ated MicroStation is a trademark of Bentley Systems Inc., an Intergraph affiliate. MEIS II image 


data courtesy of Moniteq Ltd., Canada. 
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the simple user interface lets you interact with data 
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CAD Comparison 


CAD Research Inc. (Costa Mesa, CA) 
has released a 250-page comparison re- 
port titled PC CAD Comparison. This 
report compares the top seven mechan- 
ical engineering software packages, 
measuring how well these leading sys- 
tems can perform 800 different func- 
tions in eight categories-environment, 
geometry, annotation, manipulation, 
visualization, analysis, file control, 
and system support. The study also 
evaluates the software based on its per- 
formance in five benchmarks simulat- 
ing real-world mechanical engineering 
environments. The report includes more 
than 150 charts and 46 pages of easy-to- 
understand results. $465, plus tax. 
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Professional Pen Plotting 


Numeridex Inc. (Wheeling, IL) has re- 
cently announced the availability of its 
20-page guide to plotter pen and media 
selection. The Professional’s Guide to 
Pen Plotter Supplies provides recom- 
mended applications and solutions to 
plotting problems, such as plotter buff- 
ers and servers, as well as compatibility 
charts to obtain optimum plotting re- 
sults. Available for free. 

CIRCLE 217 ON INFORMATION CARD 


CAD Guide 


The CAD Rating Guide provides com- 
parisons and overviews of 103 different 
CAD systems. The guide includes in- 
formation on compatibility of database 
designs across different CAD software 
packages and platforms, as well as 
translation and network compatibility 
and a detailed comparison of advanced 
features, programmability, and user 
interfaces. DSR Publishing Company 
Inc. (Scarborough, ME), 354 pages, $49 
plus shipping & handling. 
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Buyer’s Guide 

Practice Management Associates Ltd. 
has recently released PC CADD: A 
Buyer’s Guide. In this guide, the read- 
er will learn capabilities and limita- 
tions of various hardware and software 
systems, how to implement and man- 
age the PC CADD system, how to iden- 
tify key issues relating to office inte- 
gration, important vendor issues that 
should be taken into consideration, 
compatability of equipment with exist- 
ing systems, and much more. $95. 
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& Systec 9O 


Production today. The future, live. 


3rd International Trade Fair 
for Computer-Integrated 
Manufacturing and 
International Congress 
Munich, 
October 22-26, 
1990 


Systec 90 is the Fair for you 
for all aspects of future-oriented 
manufacturing technologies. 
The specialized setting guaran- 
tees all CIM or computer-method 
manufacturers, distributors, 
and service vendors optimum 
exposure to their target groups. 

The high quality of visitors 
translates directly into your 
success at the Fair, because this 
is where you meet the people 
who make the decisions in this 
business. 

Your presence at Systec is 
especially important now in light 
of the coming open European 
market. 

That is why you should find 
out about the specific possi- 
bilities Systec can offer you! 


to give you all the information 
you require. 


| 
| 
| 
| 
Mr. Kallman would be happy \ 
| 


Simply dialing 
this number 
will put you 
one step ahead 


of the 


competition: 
(201) 652-7070 


Or use the coupon to 
order detailed information on 


Systec 90! 


r 

§ systec 90 info coupon 
| I’m interested inS 90. 

| Yes, A oh i aati: 


| Address: 


Name 
Company 


Gerald G. Kallman Associates - 5 Maple Court - 
Ridgewood - New Jersey 07450 
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‘Every 
professional 
interested in 

fngineering 
Graphics 
should 20 
to the 
Invitational 
Computer 
Conferences,” 


LoypD TARVER 
EXECUTIVE DIRECTOR, 
WORKSTATION MARKETING 
INTERGRAPH CORPORATION 


Because in every major market of the 
world the Engineering Graphics Series of 
the ICCs give the desktop engineering pro- 
fessionals what they need to know about 
graphics workstations, 
application software, 
color printers/plotters, 
monitors, image pro- 
cessors and other 
associated products. 

In one day, through 
product demonstrations 
and technical seminars, 
attendees learn the 
: latest technology and 
discuss Te application requirements. 
Manufacturers have the opportunity to 
meet one-on-one with volume buying 
large end users, OEMs and systems inte- 
grators to demonstrate their products and 
reinforce their commitment to customer 
support on a regional basis. 

“By Invitation Only,’ guests attend 
free of charge. Manufacturers share 
the low cost with a minimum investment 
of time and sales effort. 


JOIN THE 1989/90 
ENGINEERING GRAPHICS SERIES 


U.S. LOCATIONS 


September 25, 1989 February 6, 1990 
Tysons Corner, (D.C.) VA Dallas, TX 


October 12, 1989 April 19, 1990 


Irvine, CA Troy (Detroit), MI 
December 6, 1989 May 21, 1990 
Newton, MA San Jose, CA 
EUROPE LOCATIONS 

May 10, 1990 May 21, 1990 
Munich, W. Germany — London, England 
May 15, 1990 


Paris, France 


ASK ABOUT THE ASIA/PACIFIC SERIES! 
For more information contact: Invitational 


Computer Conferences, a division of Dataquest, 
3151 Airway Ave., C-2, Costa Mesa, CA 92626, 


Telephone: (714) 957-0171, 
Telex: 5101002189 ICCDQ, cc 
FAX: (714) 957-0903. 
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COMPUTER 


Mi The COMPUTER GRAPHICS WORLD Buyers Guide has been 
researched, revised, and released in 1989. It has been 
updated 100% for this edition. It gives you the depth and 
breadth you need to stay ahead of the fastest moving 
segement of the computer industry. 


Mail to: 

PennWell Publishing 

PO. Box 21288 

Tulsa, Oklahoma 74101-9990 


For Faster Service on charge 
orders, call: 1-800-627-3212 
TELEX 211012 

FAX (918)831-9497 


Note: Shipment will be made 
upon receipt of payment. 


THE ‘89 
BUYERS GUIDE IS 


NOW AVAILABLE! 


The most comprehensive resource of 
computer graphics suppliers 


The 1989 COMPUTER GRAPHICS WORLD Buyers 
Guide is fully indexed by product type, applica- 
tion, and company name. It offers one-stop 

shopping for the computer graphics professional. 


You can purchase the ‘89 Buyers Guide for only $80.00 
(domestic) plus sales tax, shipping, and handling, $100.00 
(export) includes shipping and handling. 


@ Includes over 1100 vendors and more than 3600 graphics 
products worldwide. 


@ This is the only computer graphics Buyers Guide published for 
this industry this year. A must for anyone recommending or 


specifying hardware and software who wants to save time 
@ Indicates vital information including address, telephone and money. 
number, markets served, services offered, application areas 
served, price, operating systems, system requirements, 
product descriptions, and other pertinent information. 


COMPLETE AND MAIL THIS CARD FOR THE COMPUTER GRAPHICS WORLD BUYERS GUIDE 


----------------- 


ORDERING INFORMATION 


¥ E S Please send me___ copies of CG89, the 1989 COMPUTER GRAPHICS WORLD Buyers Guide, for $80.00 (domestic) plus 
sales tax, shipping, and handling, $100.00 (export) includes shipping and handling. 
Credit card orders and Purchase Orders: Shipping and handling costs will be added. Export Orders: Export price includes normal shipping and 
handling. Export orders must be paid in U.S. dollars drawn against a U.S. bank. AL, CA, CT, KS, MA, MD, NJ, NY, OH, OK, PA, TX, and D.C. 


residents add tax. 


Name 

Company 

Address (no PO. boxes) 

aid State Zip 


Telephone 


[) Check or Money Order enclosed. Prepaid 
Orders: add our minimum charge of $3.95 
shipping/handling. 

C) Bill my company PO. 


[ Visa © American Express © Mastercard 


Title 


Country Postal Code 


Telex 


Account Number (include all digits) 


Signature 


Exp. Date 
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IBM PC Image Processing Highlights. 


PRESOLUTION |_| 


Gray 


MODEL DESCRIPTION Levels}Nu 
DT2862-60Hz* Arithmetic Frame ee bin 
DT2862-50Hz* Grabber 


Frame Grabber & 
Frame Processor 


Frame Processor @ 


DT2862-60Hz* w/ 


DT2862-50Hz* wi | Frame Grabber & 


256 


Arithmetic Frame | 512x512 es 
D12861-50Hz* Grabber 


D12861-60Hz* wi | Frame Grabber & 
Frame Processor 


DT2861-50Hz* wi | Frame Grabber & 
DT2858 ° Frame Processor 
D12851-60Hz* High Resolution 
DT2851-50Hz* Frame Grabber 


512x512 


IMAGE PROCESS! 
COLOR —— 


(HSI)Color™ Frame 
Grabber <a 
/ 1 Color Frame Grabber 
and Frame Processor 


/ 1 Color Frame Grabber 
Processor 


DT2853-SQ-60Hz*° Low Cost, 


ixel 
3.$Q-50Hz* Square Pixe 
ar Frame Grabber 


D12803-60Hz Low Cost Frame 
D12803-50Hz Grabber 


= sn eee 
NV 


No. 3 in a series. 


ao PROCESSING 


NxM Real-Time 

m, 

Onboard a Conv., |e 
ate & Scroll | Histogram Math & Logic | Win . 

a 


8-bit or 
16-bit? 


8-bit or 
16-bit ? 


8-bit or 
16-bit ? 


8-bit or 
16-bit? 
Abit 


Abit or 
16-bit? 


Abit or 
16-bit ? 


—Fred Molinari, President 


Why clown around in black and white 
when you can do it in color...just as easily. 


The DT2871 Frame Grabber. 
The next logical step. 


Now, moving from monochrome to color 
image processing Is as easy as plugging our 
DT2871 (HSI) Color™ Frame Grabber into 
your IBM® PC AT®-compatible computer. 

The DT287]1 features real-time 24-bit 
color capture and display. It also performs 
real-time RGB/HSI and HSI/RGB color-space 
conversion for processing captured images in 
either the red-green-blue or hue-saturation 
intensity domain ... intensity being the link to 


monochrome processing which performs gray FREE 1989 Image Processing 
scale operations. Handbook. 

The DT2871 connects directly to 
DT-Connect™ processor boards for faster —wA 
compute-intensive color processing. And, is aa 
supported by our Aurora™ software for oS eee 
accelerated application development. 

Now, color image processing can be much 


less complicated and quicker to execute. 
So, add a little color to your act. 


Call (508) 481-3700 
In Canada, call (800) 268-0427 


DATA TRANSLATION 


World Headquarters: Data Translation Inc., 100 Locke Drive, Marlboro MA 01752-1192 USA, (508) 481-3700 Tix 951646 


United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. (0734) 793838 Tix 94011914 
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Germany 01742-54025 


International Sales Offices: Australia (2) 662-4255; Belgium (2) 466-8199; Canada (416) 625-1907; China (1) 868-721 x4017, (408) 727-8222; Denmark (2) 274511; Finland (0) 372144; France (1) 69077802; Greece (1) 951-4944, (31) 527.039 (1) 361-4300 


Hong Kong (5) 448963; India (22) 23-1040; Israel (3) 5401524: Italy (2) 82470.1; Japan) (3) 502-5550, (3) 348-8301, (3) 355-111]: Korea (2) 756-9954: Netherlands (70) 99 6360; New Zealand (64) 9-545313; Norway (2) 53 12 50; Portugal (1) 545313; 
Singapore (65) 7797621; South Africa (12) 8037680/93; Spain (1) 455-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 7020405 


DT-Connect, (HSI) Color and Aurora are trademarks, and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders 
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12-45 NCGA Mapping & 
Geographic Information 
Systems ’89 sponsored by 
National Computer Graph- 
ics Association; held in Los 
Angeles. Contact: NCGA 
Mapping & Geographic In- 
formation Systems ’89, 2722 
Merrilee Dr., Suite 200, 
Fairfax, VA 22031; 1-800- 
225-NCGA. 


13-47 Comdex/Fall ’89 
sponsored by The Interface 
Group Inc.; held in Las Ve- 
gas. Contact: The Interface 
Group Inc., 300 First Ave., 
Needham, MA 02194; 
617/449-6600. 


14-16 Wescon ’89 spon- 
sored by San Francisco Bay 
Area Council and Los Ange- 
les Council, IEEE; Northern 
and Southern California 
Chapter, ERA; held in San 
Francisco. Contact: Alexes 
Razevich, Director of Mar- 
keting, Wescon ‘89, POB 
92275, Los Angeles, CA 


90009-2275; 213/772-2965. 


29-Dec.1 Macintosh/LA 
Show sponsored by Macin- 
tosh Business Conference & 
Exposition; held in Los An- 
geles. Contact: Nancy 
Thayer, Macintosh Business 
Conference & Exposition, 
One Forbes Rd., Lexington, 
MA 02178; 617/860-7109. 


DECEMBER 


3-6 The New Tools spon- 
sored by The Center for 
Computer Graphics for De- 
sign; held in New York. 
Contact: The Center for 
Computer Graphics for De- 
sign, 45 Stephenson Ter- 
race, Briarcliff Manor, NY 
10510; 914/741-2850. 


12-14 1989 AEC Expo 


find my check or purchase order for: 


Reprint No. 


Please complete: 


Name 
Company 
Adaress 
City 
Telephone 


RETURN ORDER TO: Pat Pizza 


sponsored by Expoconsul In- 
ternational Inc.; held in 
New York City. Contact: 
Expoconsul International 
Inc., 3 Independence Way, 
Princeton, NJ 08540. 


JANUARY 


10-12 Supercomputing 
Europe ’90 sponsored by 
Royal Netherlands Indus- 
tries Fair; held in London, 
England. Contact in US: 
Mr. Gerry Parker, Meridien 
Pacific Group, 116 E Blit- 
dale Ave., Suite 2, Mill Val- 
ley, CA 94941, 415/381- 
2256; in United Kingdom: 
Mr. Roger Sherman, Pat- 
tern Ltd., London House, 
243-253 Lower Mortlake 
Rd., Richmond, Surrey, En- 
gland, 44/1-940-4625; 
Worldwide: Mr. Fetze Pijl- 


Cost/Each 


Subtotal 


Tax 


Total 


man, Royal Dutch Fairs, 
POR “8500, 3506" -RM 
Utrecht, The Netherlands; 
31/30-955-285. 


16-18 The 6th Annual 
Computer Graphics Show 
1990 sponsored by How 
Magazine, PC Week, Person- 
al Publishing, Pixel, The 
Computer Animation News 
People, held in New York 
City. Contact: The Comput- 
er Graphics Show 1990, 817 
Silver Springs Ave., Suite 
409, Silver Springs, MD 
20910; 301/587-4545. 


FEBRUARY 


26-March 14 Electronic 
Imaging West ’90 sponsored 
by Electronic Printing & 
Publishing (EP&P), ESD: 
The Electronic Systems De- 
sign Magazine, Advanced 
Imaging Magazine, Comput- 
er Graphics World; held in 
Pasadena, CA. Contact: Mr. 
Ed Martin, MG Expositions 
Group, 1050 Common- 


wealth Ave., Boston, MA 
02115; 617/232-EXPO. 


DM 1M1M 1M 1M | M1 M1 WM 
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COMPUTER Advertising 
WORLD Sales Offices 


NEW ENGLAND, EASTERN CANADA 

Alan D. Ventura, Regional Manager 
One Technology Park Drive P.O. Box 987 
Westford, MA 01886 

(508) 692-0700 E-Z Link: 62649490 


MID-ATLANTIC & SOUTHEAST 

lan Ross, Regional Manager 

14 Vanderventer Avenue 

Port Washington, NY 14050 

TEL: (516) 767-3738 FAX: (516) 883-6268 
TLX 14-2356 Cown PTWN 


MIDWEST, WESTERN CANADA 
Phil Davis, Sales Director 
O'Hare East Office Building 
9501 West Devon, Suite 203 
Rosemont, IL 60018 

(312) 696-4350 


NORTHERN CALIFORNIA, NORTHWEST 
John Sly, Regional Manager 

Bill Cooper 

Boris & Sly Associates 

1000 Elwell Court, Suite 254 

Palo Alto, CA 94303 

(415) 965-4334 


SOUTHERN CALIFORNIA, SOUTHWEST 
Tom Boris, Regional Manager 

Greg Cruse 

2232 S.E. Bristol, Suite 109 

Santa Ana Heights, CA 92707 

(744) 756-0681 FAX: (714) 756-0624 


SOUTHWEST 

Eric Jeter, Regional Manager 
19627 Interstate 45 North, Suite 220 
Spring, TX 77388 

(743) 353-0309 


LONDON 

David T. Round 

69 Imperial Way 

Croydon, Surrey 

CRO 4RR ENGLAND 

TEL: 01 686 7655 TLX: 938420 FAX: 01 688 2134 


PARIS 

Daniel Bernard 

Prominter 

247 Rue St. Jacques 

75005 Paris FRANCE 

TEL: (1) 43545535 FAX: (1) 46336354 

TLX: 842214235 MIXF Attn: Missitex: PENNWELL 


MUNICH 

Johann Bylek 

Verlagsburo Bylek 

Stockaeckerring 63 

D-8011 Kirchheim/Muenchen 

Federal Republic of Germany 

TEL: (089) 903 88 06 TLX: 529355 vbbd 


TOKYO 

Sumio Oka 

Intl! Media Representatives, Ltd. 

2-29 Toranomon 1-chome 

Minato-ku, Tokyo 105 JAPAN 

TEL: 3-502-0656 

TLX: 781J22633 MEDIAREP FAX: 03 594 2530 


HONG KONG 

Stephen Marcopoto 
Seavex, Ltd. 

503 Wilson House 

19-27 Wyndham Street 
Central Hong Kong 
TEL: 5-260149 TLX: 60904 
FAX: (852) 5 8101283 
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*Appearing in Foreign issues only. 


** Appearing in Domestic issues only. 
*** Appearing in 1989 CGW Buyer's Guide. 
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TEKTRONIX 
2D & 3D GRAPHICS 
Netstations 


Reconditioned Products: Our demo and lease 


returns are restored to latest specifications and THE CHALLENGER: 


are available with a variety of options. These 1 
products carry Tek’s full warranty. TK IT (500 lines RGB) 


For purchasing or leasing information, call This is the first single chip 


1-800-TEK-6100 Featuring camera to address the 512 X 
512 imaging resolution. 
products, 


employment opportunities, VKC360 w Autofocus Lens, 


| Power supply and System 
services, systems Interface Cord. 


VSG-104 


$1690.00 
services, systems Closed Circuit Products 
— & software. (800) 999-3130 / OEM Pricing 
CIRCLE 100 ON INFORMATION CARD CIRCLE 104 ON INFORMATION CARD 


DOD By 


COMPUTER GRAPHICS 
VIDEO SOLUTIONS 


THE MURAL PLOTTER 


OFX™ 


Sharpen images, drop out backgrounds, create 
soft-edged masks. Adjust contrast and bright- 
ness. Create glow, emboss, and shadow effects. 


OPR™ 


Matrix film recorder driver, now with 
SharpZoom. Enhances low-resolution images as 
it zooms them to 2K or 4K. Complete control of 

brightness, color balance, and look-up tables. 


Animation 
Digitizing 


Rotoscoping ¢D SIZE (Actual Plot Area 25”x34”) OLIG? 
*WALL MOUNT (Standard Equipment) Print Targa images directly to HP LaserJet. 


*HPGL COMPATIBLE (HP 7475) Unique halftoning technique produces full gray 
®RS232C (Standard Serial Interface) scale. Allows multiple images per page, and full 
eCALL FOR MORE INFORMATION: control of brightness, contrast and aspect ratio. 


(413) 534-4400 
U : Ron Scott, Inc., 1000 Jackson Blvd 
United Innovations Houston, TX 77006 (713) 529-5868 
Crossroads Industrial Park, Holyoke, MA 01040 FAX (713) 529-9370 
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PC, Mac, Unix Systems 
Ethernet Solutions 


DIAQUEST 
1440 SAN PABLO BERKELEY CA 94702 
(415) 526-7167 FAX (415) 526-7073 
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MAP « a « bility 


Run Your Software 
FREE PLOTTER Worry-Free Without the 


GUIDEBOOK Hardware Locks 


Digital maps 
from USGS data 
for AutoCAD® users 


Nationwide maps for: 
e Surveyors ¢ Engineers 
e Planners e¢ Architects 


featuring: 
e hydrography 
e transportation data 
e terrain relief grids 
e DEM contour lines 


PH: 414/733-6678 


I Gudets P-Cad Cadkey 
| Pen Plotter 
Supplies 


MicroStation 
Personal Designer 


Eliminate the repercussions caused by 
loss or damage to your hardware lock. 


$99.00 US 


An excellent 20 page desktop reference features 
descriptions of different pens & media, recom- : 
mended plotting applications, solutions to plotting Visa M/C Amex 


problems, helpful hints, compatibility information, 
plotter buffers and servers and much more. Ideal 
book for both new and experienced plotter users. 
Can be used for all plotter makes and applications. 
Call for free copy, 

1-800-323-7737 or 1-312-541-8840 (In IL) 
NUMERIDEX, INC. 


NASDEC 


Nasdec International 
2704-85 Garry Street 
Winnipeg MB 
CDN R3C 4J5 
(204) 956-2798 
Fax (204) 943-3702 
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MERICAN 
DIGITAL 
CARTOGR APH Yw 


715 W. Parkway, Suite A * Appleton, WI * 54914 
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Information Overload 


Managing large, complex scientific data sets 
requires integrating Al and other enabling technologies 


By William J. Campbell 


istorically, the process of 
managing digital scientific 
data has been relatively un- 
sophisticated. The researcher did 
little more than archive a magnet- 
ic tape with an abstract or catalog 
describing the tape identification 
number; the source, time, and loca- 
tion of the data that was generat- 
ed; and its physical location in the 
archive. 

If the researcher was interested 
in a specific set of data, he needed 
to know detailed information 
about the data. For example, he 
needed to know who managed the 
data, where it was located, the for- 
mat(s) in which the data was avail- 
able, and some indication of the 
data’s quality and content. This 
could be accomplished via a browse 
mechanism or lengthy conversa- 
- tion with an expert at the archive. 
The researcher was also required 
to pay any necessary data repro- 
duction costs. 


The Inefficient DBMS 

Recently, several commercially 
supported database management 
systems have been introduced that 
sort, join, merge, and copy logical 
records of information automati- 
cally. However, these systems do 
not provide the needed information 
in an easy-to-use fashion. They do 
not efficiently store, index, or re- 


William Campbell is a principal investigator 
and head of the Intelligent Data Manage- 
ment project at the NASA Goddard Space 
Flight Centers National Space Science Data 
Center (Greenbelt, MD). 
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trieve image or spatial data, and 
most often, the user must fully un- 
derstand the database architec- 
ture, query language, and current 
data content in order to use the 
systems effectively. 


Monitoring the Earth 

Coupled with these hardware in- 
adequacies is the critical need for 
getting relevant and timely data to 
the research community. For in- 
stance, it is estimated that future 
NASA and Earth space science 
missions designed to gather satel- 
lite data on global environmental 
trends such as ozone depletion and 
the greenhouse effect will generate 
enormous amounts of data. In fact, 
the Earth Observing System alone 
will generate more than 6 tera- 
bytes of new data per day—that’s 
more than 32,000 terabytes in one 
15-year operating cycle. These geo- 
graphically distributed data sets 
will have different formats, be spa- 
tial and temporal in nature, and 
need to be merged with other ana- 
log and digital ancillary data. 

So how does the science and re- 
search community expect to effec- 
tively manage this new data? The 
answer is not a “brute-force” ap- 
proach of simply adding bigger and 
faster hardware or denser storage 
media. The complexity and volume 
of the data will overwhelm the 
most sophisticated hardware ar- 
chitecture. 

Rather, adding intelligence 
throughout the system by incorpo- 
rating knowledge about the struc- 
ture of the data (its syntax), the 
meaning and relationships be- 
tween components of the data (its 


semantics), and the hidden or im- 
plied questions and assumptions 
behind the query (the pragmatics) 
can remove the burden from the 
user of having to understand the 
various complexities, data struc- 
tures, and nuances of the system. 
A user of this system would not 
need to know the query language, 
data content, or system architec- 
ture to gain useful information 
easily. The natural language que- 
ry processor would be customized 
to understand the specific meaning 
of what the user says and would 
come with the ability to deal with 
the syntax; the creator of the sys- 
tem would simply embed the prag- 
matics. The knowledge acquisition 
process would be completed by in- 
terviewing the users and by re- 
viewing any available historical 
information. In addition, the query 
processor would automatically 
translate the results of the query 
into the specific database lan- 


guage. 


Adequate Tools 

The process of automatically la- 
beling and cataloging remotely 
sensed imagery is being prototyped 
by fusing artificial neural net- 
works, expert systems, and object- 
oriented database management 
systems to provide users with a 
rich knowledge base of near-real 
time information. Tools that let a 
user build a knowledge base of his 
or her scientific expertise using 
English-like commands and expert 
systems are needed to provide a 
global and geographically distrib- 
uted knowledge and information- 
sharing environment. CGW 


COMPUTER GRAPHICS WORLD NOVEMBER 1989 


For Perfect 
Picture Input 


bese ThE 


the very latest in desktop color scan- 
ning and brilliant color hardcopy - 
output. 


The SC-7500 Full Color Image Scan- 
ner delivers up to 400 DPI resolution 
from reflective art or transparencies 
up to 11”x 17". Accurate highly 
detailed images are transmitted at 
high speed; your image capture is 
true to the original, every color, 
every shade, every texture, every subtlety. The fixed flat bed 
scan system wastes no precious space. The SC-7500 sup- 
ports virtually all hardware including Apple Macintosh II|* 
family and Sun Microsystems*™* and is compatible with lead- 
ing graphics software packages. 


The SC-7500 Image Scanner is ideally suited to applications 
ranging from Pre-Press, to Medical Imaging, to Mapping, to 
Graphic Arts to CAD-CAM, to Presentation Graphics and 
beyond. Couple the color scanner with our Shinko Hi- 
Resolution Thermal Transfer Color Printers and you have the 
most potent desktop color image input/output combination in 
the world. 


For more information contact: 

Mitsubishi International Corporation 

Information Systems and Services Division 
Computer Graphics Department 

701 Westchester Ave. — White Plains, NY 10604 
(914) 997-4999 « FAX (914) 997-4976 


“Graphically Superior” 


Mitsubishi 


International Corporation 


*-Macintosh is a registered trademark of Apple Computer, Inc. 
**-Sun Microsystems is a registered trademark of Sun 
Microsystems, Inc. 
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For Drafting Or 
Reproduction... 


This New Zero 
Solvent Vellum 


is Twice Blessed 


Now there’s one vellum for multi- 
purpose use—design drafting, repro- 
duction, laser, and plotter applications. 
It means you simplify your inventory, 
reduce your paperwork, and save 
money on quantity purchases. Zero 
Solvent is a highly transparent vellum 
with no volatile organic compounds 
(VOC), eliminating unpleasant odor 
and protecting your xerographic copier. 
It is formulated to meet or exceed es- 
tablished standards for imaging and 
archival qualities. It’s the newest 
member of the Xerox line of media 
specifically designed for top perform- 
ance in xerographic equipment. A 
twice blessed medium for your drafting 
and reproduction needs—still at our 
same competitive price. For more in- 
formation call 800-822-2200 or your 
authorized Xerox Engineering Dealer. 


We Document The World 


Xerox® and the identifying numbers herein are trademarks 
of Xerox Corporation. 

©1989, Xerox Corporation. 

Xerox Corporation, Xerox Square-06A, Rochester, NY 14644 
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